DOCUMENT RESUME 



HE 025 423 

Rudy, Julia A., Ed- 

The Best of CAUSE/EFFECT; 1978-1991. 
CAUSE, Boulder, Colo. 

systems & computer Technology Corp., Malvern, PA. 

SI 

61p. 

CAUSE, 4840 Pearl East Circle, Suite 302E, Boulder, 
CO 80301 ($8.00 members? $16.00 pon-memlsers) . 
Collected works - General (020) — Viewpoints 
(Opinion/Position Papers, Essays, etc.) (120) 

MF01/PC03 Plus Postage. 

Access to Information; Communications y Computer 
Oriented Programs? Educational Technology; *Higher 
Education; Information Dissemination; Information 
Management; information Networks; Information 
Science; *lnformation Systems; «lnformation 
Technology; Library Automation; Long Range Planning; 
Office Automation; Personnel Management 
*CAUSE 



This issue of the higher education information 
technology F.-gazine, CAUSE/EFFECT, presents in six articles six 
summaries of the t«st from this journal since 1978. The articles each 
summarize the writing done over the years in one of six key areas. 
The articles are as follows; (i) "Rise of Infrastructure" by Kenneth 
J. Klingenstein and Mark A. Olson (changes in computing and the 
resulting impact on applications architecture and technological and 
economic imperatives); (2) "information Systems Development and 
Management" by Sandra T. Dennhardt (approaches to development, 
systems to support administrators, academics, management auJ 
decision-making); (3) "Organizational structure for Managing 
information Technology" by Robert R. Blackmun (centralization of 
decentralization and Chief Information Officers); (4) "Personnel and 
Operational Management Issues" by Albert L. LeDuc (including 
communication and cooperation, management roles, and entrepreneurship 
and marketing); (5) User Computing and Information Access" by Lore A- 
Balkan, Patricia s. Ernest, and Gerald W. McLaughlin (user support, 
library automation and access, administrative da^ia access and 
security, and data standards and coordination); and (6) "Strategic 
Planning and Information Technology: Beyond Missions and Machines" by 
Sue A. Hodges and Ronald L. Moore (chronicles the linkages of 
planning concepts to technology) . included is a profile of the 
corporate sponsor and a list of CAUSE/EFFECT contributors of the year 
since 1981. Extensive references accompany most articles. (JB) 



ED 344 516 

AUTHOR 
TITLE 

INSTITUTION 
SPQNS AGENCY 
PUB DATE 
NOTE 

AVAILABLE FROM 
PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 
ABSTRACT 



*********************** •*n*ny,t,iti,i,ni,in,f,m*i,*nmm*ni,**t, ******* nt,i,**t,i,i,»nit 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 



v- .. . 



The Best of 




1 978-1 991 



U7 



ERIC 




oft^natift^ it 
D te^iFW>f cher»s*y fmv^ botm made *o irsiprot*© 



lllliPIIIMAlE 



PERMISSION TOmPROtJUCf THIS 
MATERIAL HAS BLfN GHANTf I) BY 



CM] SK 



TO THL EOUCATlUNAi mt^OUHCt^ 
INFORMATION CENTtH it HJC) ' 



On the Cover 



The cover of CAUSE/EFFECT msgazme has traditionally featured a photograph of the CAUSE 
member campus highlighted in the Campus Computing Environment seaion (in the early years 
called the College and University Systems Environment). On the cover of The Best of CAUSE/ 
EFFECT are past cover photos, from the top center, clockwise: Arizona Slate University (Winter 
1989), Dallas County Community College (Spring 1989), Hamilt£»i College (Fall 1989), Boston 
University (November 1981), Vanderbilt University (Fall 1988), Michigan State University 
(November 1983), and (center) Virginia Polytechnic Institute and State University (March 1979). 



The Best of CAUSE/EFFECT 
1978-1991 

Julia A, Rudy, Editor 




Acknowledgement 

CAUSE appreciates the generous support of 
Systems & Cmnputer Technology Corporation 
who funded the publication of Tlie 0^ of CAUSi/ffF^HT 

(see pages 4*5-49) 



Complimentary copies of this paper have been provided to CAUSE member 
campuses, as wj II as to those attending the 1991 CAUSE National Conference. 
Additional copies are available to individuals at CAUSE member institutions/ 
organizations at $8 per copy, to others at $1 6 per copy. Send pre-paid orders to: 

CAUSE 

4840 Pearl East Circle, Suite 302E 
Boulder, Colorado 80301 
Phone: 303-449-4430 
Fax: 303-440-0461 
E-mail: oFders@CAUSE.colorado.edu 

Copyright © 1 991 by CAUSE, The Ass«:iation for the .'^lanagemenl of Information Technol- 
ogy in Higter Education. All rights reserved. No part of this publication may be reproduced, 
stored in a retrieval system, or iransmiUed in any form or by any means without prior wriucn 
pcmiission from CAUSE. Printed in the United Stales of America. 



Foreword 



leave with one dollar, ffyou have an idea and I have an Idea, and we meet and exchange 
Ideas, we eadi leave wkh two kkas.'' (Anonymous pNkK»:^)her) 

In the early development of CAUSE as a professional association, there was a maturation 
of mission from the ©tchan^ of "systems" to the exchange of "ideas." To amplify this 
exchange, the CAUSE Board of Directors saw a need for a pnof«sionai publication as a 
medium ft>r communicating ideas in the rapidly developing field of information technol- 
ogy In higher education. To meet this need, a pr«otype issue of CAL/SC'Eff £Cr went to 
press in January 1 978 announcing the publication and soliciting articles from members. 

In B<Mrd debate prior to fHibl icaticHi, the "magazine" kmmx pnevailed over a "professional 
journal" format for seve-al reasons. The toard speculated that since the CAUSE members 
were more practitioners than researchers, a magazine would be mwe flexible and more 
readable than a j(»jmal. Also, the magazir^ format would not pecttKle the publication 
of scholarly worics when appropriate. Another consideration was the desire to have 
CAUSB/EFFECT reade^ipextend to cxill^ and university administrators throughout the 
client community rather than be limited to infomiatlon systenrw pnafessiwials. 

This special publication of The Best of CAUSE/EFFECT anests to the vision of the CAUSE 
Board of Directws in e^bii^ing an associaticm magazine as a medium of exchange for 
ideas. CAUSE numbers, and otl^r readers of the magazine, will thank the auttors of the 
several chapters of this publication for advancing the exchange of ideas to ancaher level 
by their summarization of the selected G^L/SGtfffCTarticles into six major areas. It will 
undoubtedly take its place alongside CAUSE/EFFECT the active reference shelves of 
many key admini^rative offices in colleges and unlverelties. 

Charles K. Thomas 

CAUSE Executive Director 1971-1 986 
CAUSE/EFFECT Editor 1 978-1 982 



Preface 



Since this short publication already has a foreword and an introduaion, a preface may 
seem superfluous. Nonetheless, I coildn't resist the opportunity as we celebrate CAUSE'S 
twentieth anniversary with The Best of CAUSS/EFFECT to recognize the foresight, 
commitment, and professional efftm of four groups of Individuals: the CAUSE Board, 
C^USe^FFf CTauthors, members erf the CAUSE Editorial Committee, and the magazine's 
editor. Colleaively, ihex individuals are respcnsible for the excellence that has 
increasingly characterizedCAiyS£€f FfCT magazine since its inception. 

Early in the history of CAUSE, the Board of Direaors recognized the importance of 
creating a body of literature, authcwizing the initiation of publication of CAUSE/EFFECT 
in 1 978 and continuing lo strongly support it ever since. Creating an Editorial Committee 
of the membership to review and select feature articles, assigning a ^rd member as 
liaison to the EdittKial Committee, establishing an annual award for the author of the best 
contrllxjted article, aiwl continually discussing and sugge^ing h<w to ^rengthen the 
ma^zine are ways in which the CAUSE Board has demonarated its support and belief 
in the value of CAUSE^FFECT. 

In the 75 issues published bttween January 1 978 and Summer 1 991 , 446 articles by 400 
different authors have been published. These authors have freely shared their professional 
i nslghts and perspectives through CAUSE/EFFECT, advancing the state of management of 
infwmation technology on campus and personally gaining professionally. 

Review and selection of articles for publication is a time-consuming and often thankless 
task, pursued willingly by dozens of volunteers serving on the Editorial Committee. Their 
work has fWovi(ted essential quality control, ensuring that every issue of CAUSE/EFFECT 
is the best possible. 

Ultimate responsibility for tire exrellence of CAUSE/EFFECT has rested A'ith its two 
editors, first Chajles R. Thomas from the inception ofthe magazine in 1978, andthen Julia 
A. Rudy beginning with the May 1 982 issue and continuing today. Both editors have 
consistently balanced and supported the perspectives of the Board, tl^ Editorial 
Committee, and the individual authors to produce cohesive issues meeting the highest 
standards of quality. 

So much of what has been published in CAUSE/EFFECT is excellent that it has been 
difficult to identify what is "best." It is my hope that this task will become even more 
difficult in the future as more and more join the ranks of authcKS who seek to share with 
others the benefits of their knowledge through publication in CAUSE/EFFECT, 
contributing to the growth of our profession and their own professional growth. 

jane Norman Ryland 
CAUSE President 
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Iniroduaion /i 



"This book is dedicated to the 400 authors who have contributed 

articles to CAUS^FFECT since its beginning, 
and to the hundreds rrtore who in coming years will continue 
the tradition of sharing expertise and experiences for the benefit of 

their colleagues and the profession. 



Introduction 

by Julia A. Rudy, CAVSE^^TECT Editor 



Two years ago, the CAUSE Board of Direaors ap- 
proved tfie appointment of a dozen CAUSE mem- 
bers to an ad hoc committee to devek^ a publica- 
tion to recognize outstanding articiK published in 
C4t/Se^fffCT magazine since its inception. 

Initially, our Intention was to publish a smaW numbw of 
articles in their entirety in a special "classic* issue of the 
magazine. But after reviewing more than a dozen volumes of 
the magazine, the committee agreed that a different ap- 
proach was called for. Quite simply, we had found many, 
many articles that were insightful or fawardlooking for their 
times, dealt with issues or provided information still relevant 
or of value today, or addressed emerging management 
concepts or technological issues that have had a significant 
impact on the growth of the profession. 

Thus, The Best of CAUSE/EFFECT locks not at just a few 
"classics,^ but at dozens of articles published by many 
different authors through the years. In reviewing the 75 'irnxs 
of the magazine published from January 1978 through 
Sumnwr 1991, we identified six major areas that authors 
have written about: (1) building the technological infrastruc- 
ture, (2) information systems and applications development; 
(3) organizational structures for managing information tech- 
nology; (4) personnel and operational managenwnt issues; 
(5) user computing and information access; and (6) strategic 
planning and management. 

Seleaed committee members (some in conjunction with 
other colleagues) undertodt to write about these areas 
through examining articles that had been seleaed and 
placed by the full committee into one or more of these areas. 
Although the committee labored bng and hard in reviewing 
articles for inclusion in these overviews, we are, alas, fallible 
and may have overlodced articles that might have been 
included. Likewise, ntw every trend or significant occurrence 
of the recent past is found in these pages. What is presented 
here, however, Is reflective of prominent concerns of the 80s 
as seen through the eyes of the r:ampus information technol- 
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jwofessionals who published articles in CAUSE/EFFECT 
through«it the decade. 

A word of caution to the reader. As you will very quickly 
di«:over, this publication was not intended to be read in one 
sittir^! It randenses and arranges a great deal of information 
into more-than-bitesize chunks, and i^iould be approached 
as you vwwid approach a text tw other reference bo^. Rather 
than offering a single bibliography of unduplicated refer- 
ences for entire vwrk, we ha^ provided a bibliography 
for each chaf«er at its end. These six bibliographies should 
provide a good starting point for pursuing furtfier research 
into these q>ecific areas. 

Though at lea^ in part a celebrative publication— the 
committee worked diligently to ensure its completion in time 
for CAUSE'S 20th anniversary celebration at CAUSE9 1 — The 
BestofCAUSE^FFECT'ts also a publication to remind us not 
onlyoftf«develc^}mentof techrK)logy in the last decade, but 
also of the dewlq^ment of those who have the daunting task 
of managing that technolt^ and adv«:ati ng its effective use. 
This book is dedicated totJ^ 400 authors who have contrib- 
uted articles to C4t/Se^fFfCrsince its beginning, and to the 
hundreds more who in coming years will continue the 
tradition of sharing expertise and experiences for the benefit 
of their colleagues and the profession. 

From its early focus on administrative information systems, 
the association's mission evolved and broadenwi through- 
out the decade to its present mission of promoting the 
effective planning, managing, and evaluating of all informa- 
tion technologies in higher education— including academic, 
administrative, and library computing as well as voice, data, 
and video communications. Thus, in recent years, articles in 
the magazine have begun to reflect the broader issues that 
face our campuses. 

As we look ahead to the next decade, it may be helpful 
to summarize some lessons learned in the 80s, evident in the 
articles overvievwed in this retrospective publication: 
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that managing information technology extends beyond 
the walls of the central computer center 

that information sySems and technolt^ must support 
all functions of the inaitution — Instruction, resea;ch, 
public service, and administration 

that Infiormation and the lechnolc^les that support its 
creation anddissemination are institution-wide resources 
that nrtust be managed and planned for 

that computing professionals mu» be sensitive to and 
vwjrk towawl understanding the needs of all computer 
users on campus— firom stwJents, to faculty, to aaff, to 
administrators— which means developing a quality and 
service orientation. 



I n September 1 981 , the winner of the first CAUSE/EFFECT 
Contrlbutorofthe Year Awarei,Rd3ert J. Robinscm, closed his 
award-winning article with a look toward the 80s: 

The decade will be one of excitement and challenge in 
higher education, a decade in M^lch many hopes of past 
years for cdterent use of Infwmation technolf^ will be 
fulfilled. Today, more than ever, higher education re- 
quires the best thoughts, ideas, criticisms, and coopera- 
tion of its leaders as the new information technology is 
assimilated. 

With the spirit of cooperation, new brand of leadership, and 
strong transformational visiCMi that have emerged from the 
80s, perhaps thisW\\\ be the decade in which those hopes are 
finally yniled. 



Rise of the Inffastructure/3 



appropriate information technology environment for the future 
of higher education will be centered on an institution-wide 
information network, based upon broad access to personal 
workstations, enhanced by a diverse set of server facilities, and 
integrated through a coherent software environment.'' 

Van Houweling, July 1985 
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Rise of the Infrastructure 

Kenneth J. Klingenstein and Mark A. Olson 



It begins in the lab. Perhaps in a comer of a well- 
manicured facility, as smneone fabricates the fii« 
transit™- to imitate a vacuum tube, or passes 
pulses of light through an optical fiber. This origin 
may be a small office in academe, asa professcM" contCToplaies 
the perfomiance possible if one works <M>ly with simple 
instruaion sets, or in a garage, as a user group tries to figure 
out what can be built around microprocessors. Something is 
bom, an idea or a technology, and the ripples build out. 

How far and fast those ripples spread depends on much 
besides the technology. Economic fwces, l^islative and 
regulatory factors, the degree of aandardization, and the 
existence of other compi i mentary technologies all bear great 
influence on the future. Beyond these, user needs and the 
workings of the marketplace play out just how a technology 
transforms the world. 

For computing and communications, the changes in 
technol{^ and the world it creates have been staggering 
over the last twenty years. Coupled to the changes in the 
structure and operation of colleges and universitiw, the 
result has been a continuing set of challenges for higher 
education in the management and use of computing and 
information technolc^. 

While the one con^ant in the environment is chan^, 
the vortex of change has shifted during the period. Each 
successful advance hasenabled a set of new challenges, new 
possibilities. In the age of the IBM 360, little was available, 
so little was possible. No one talked of the GUI in OS/360; 
no one suggested end-user computing when there were no 
end-user devices. There was no discussion of network-based 
information when there were no networks. Subsequent 
progress, building on itself, has opened doors, creating 
issues. 

In the last year, two definitive articles in CAUSE/EFFECT 
captuned these shifts over time. The first, by Freeman and 
York (Spring 1 991 ), traced th-? changes in computing and the 
resulting impact on applications architecture. Exhibit 1 from 
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that article (see page 4) shows the transitions in computing 
environments from the 1950s to the turn of the century. 
Almcsi every component, from the ccHT^ing platftMin 
through the databases to the applications that run on these 
systems, has unctergone fundamental transformations and 
will continue to evolve rapidly. As the authors point out, the 
agent of change has been the technology: 

The client/server conc»f« emerged, not as a full-blown 
architecture waiting for technology to make it feasible, 
butratheroutoftheneedtotwingorder D,and capitalize 
on the capabilities provided by, this new computing 
environn>ent. 

The second article addressed wh«e we have been and 
tracked where we need to go. In this visionary piece, filers 
(Summer 1991) described Bie technol(^ical and economic 
imperatives that are bringing information into the informa- 
tion age: 

The use of networked infonnati<w resources and ser- 
vices promises to reduce the costs of acquiring library 
materials, vo stabilize the rate of growth of the space 
requited to house library materials, and to increase the 
rate of use of library materials. It is not yet clear that these 
specific promises will in fact be realized, but a great deal 
of contemporary effort is mc^ivated by the hope that they 
will. 

This chapter focuses on how the once and future transitions 
in hardware, software, and analytic approaches have been 
reflected In the pagesof CAUS&tFf f CTmagazine. There have 
been essays of remarkable insight, oredicting trends and 
^ issues far alwadoftheirtime. There have been reportson new 
architectures that have led us all forward. And, to be sure, 
there have been some writings that have not aged so well, 
works caught in a tempest that soon blew over. A look, then, 
at how CAUSE/EFFECT has marked our technological pas- 
sage. 
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Exhibit 1 

Computing Environment Evolution 
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This matrix divides computing environments into five generations that conveniently coincide with the start of a new 
decade. (The precision of this alignment should not be taken literally, but the date indicates when that generation has 
entered the mainstream.) It appears that many users are confused l>y the terminology adopted by vendors, as well as by 
how evolving technologies relate to their own knowledge and experience. This matrix presents a schema for the 
description of computing environments, which outlines some basic shifts occurring in the technology of data processing. 
The key idea behind i..e diagram is that certain style chan^ in the environment can be grouped at a series of time 
boundaries, and that the characteristics of each generation seriously affea th^ skills and resources required to enjoy 
success at that level. Thinking about computing environments within this framework should help in understanding the 
value and relevance of Installed technologies and methods, evaluating the positioning and capabilities of vendors, and 
making decisions about the deployment of resources to support strategic information goals. 

From Frpt-'man .iiid York, Spring 1991 



Tlie Early Years 

CAUSE/EFFECT was launched in 1978. By that time, 
university computing was three decades old, and was be- 
ginning a rapid tt^nsilion in hardware and software. After 
two decades of development in mainframe computing, 
minicomputers had entered the arena. Minis caused two 
fundamental shifts in the traditional computing paradigm. By 
offering cheaper and abundant cycles, they gave life to the 
concept of interactive computing and a host of new applica- 
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tions (from wwd processing to real-time systems). The sec- 
ond impact was to negate the idea of the monolithic com- 
puter, and suggest that computing environments would 
become distributed and heterogeneous. To achieve that 
environment would require additional invention, but there 
were folks at work in die labs. 

Still, those early issues of CAUSE/EFFECT deah with the 
environment at hand. Articles examined application pro- 
gramming in the traditional sense, how to justify mainframe 
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upgrades, and the operation of state-wide un i versity conrtput- 
ing cent^. The challenge of tl» day was to Imf^w« the 
fund:ionality of payroll^f»«wiTOl systoro. 

But, In a vistonary article in Ntovember 1981, Chadira 
analyzed the activities in tfie late, and made a numb^ of 
predictions tfiat proved quite accurate. By ccK^d^ng ^ 
prepress In CPU performance and nwnory cx^ Chadira 
projected that ''d^ co^of comfniting will be goven^ rot by 
hardwafe costs, but rather by perscmnei, software, and 
communication costs * (That much of his reason for this 
prediaic^ was based upon a belief in the Ic^phson junction 
should remind us that even the best seers are scKTWtimK 
right for the wr(^g reasc^s J He also fcKetotd tte movent 
from tape to di^, ar^i ^at ''as mofe and more operating 
system functions get txt tit into the hardware or microcode, 
the luxury of making local mods may cease to exluf 

By 1982, t^ pages of ^e magazine b^n to carry 
reports by the avatar in^itutions on new hardware and new 
applications, and tfte resultant change in the analytic and 
organizational per5pectiws(rftte inaitutiwis, Fw example, 
in March of 1 982, Wineland talked ncA only of the 2KJvent of 
word processing, but of electronic mail as well: 

Cam^ie-MellOT is becwiingdwply inw)^ in ... tfie 
use a computer to enhance human-to-human com- 
munication in several modes: dedicated wfmi pocess- 
ing system, processing package on a general- 
purpose minlcon^uter, computer mail, text editCK*, text 
formatter, spelling checker, and programmable printer. 
This same article provided another harbinger of the future 
when Wineland inrKxrently noted that 'theccwnputer science 
de|Hrtment has ten Xerox Altos.*" The personal computer 
was at our doorstep. 

Advent of the PC and Rise of Netwoilcs 

The landscape shifted forever in 1982 with the intro- 
duction of tlw IBM rc. While tiiere were already micros 
sprinkled in academic ^tes, they tacked the imprimatur 
status that the IBM logo brou^t 

Articles describing ^ application of PCs to campus 
computing began to appear r^ularly in CAUSE/EFFECT, 
culminating in a special July 1 983 issue that was devoted to 
the new technol<^. There were articles for the uninitiated, 
defining terrr^ and uses (Harris), essays fr(Mn schools knee- 
deep into deployment (Bomzer), and an alert about some 
the difficulties that PCs could cause in admlni^rative com- 
puting. While thislatter management issue was ieadingsome 
institutions to ti^tly control the acquisition of PCs, Doty 
opened our eyes to the real solution: 

Most efforts to curb the flood of small computers have 
been through hardware approval policies, but the real 
issue is the control of information. Ease of use is easily 
turned into ease-of-abuse. Data processing managers 
who want to avoid the dangers of uncontrolled decen- 
tralization will need top management recqgniticwi of 
data as a corporate asset and support for procedures to 
control the management of data on ail devices. 



VA^ile the tide of PCs nj^hed in, a debate arose about 
their value beyomi the devious sand-abne i^ications 
sudi as wcKd procKsing and simple is^adsheets. As users 
attem|:»ed nwre sophisticated use, such as database appHca- 



''It is tempting to delay the implementation of 
these changes because the technology will 
become faster, or cheaper, or to wait for others 
to make the mistakes. Many institutions will wait 
too long...'' 



tiofis or decisiCHi suf^rt tools, significant ot^cles arose, 
based lately on the ne^ to move bcxh data ami their 
meanif^bet^A^en om^tf^envircKwnents. ^aysin CAUSE/ 
EFFECT discussed tf^ cc^flict between cmtralized and 
di^ritKJted systems; the issue was sometime misconcei^ 
as an either/6r choice. Yet, srnie authcm, the issue was 
clean the challenge was how to effectively couple both 
distrilMted and central computing. And, as before, in the labs 
there was work cKi the key piece to answering the chal- 
lenge — com|Kiter r^tworks. 

Again, as withdisiributed versus centralized computing, 
there was a tendency to cast the issues as diametric choices. 
Was the campus communications environment to be mul- 
tiple separate r^tworks or a ^'ngle muhin^ia service? In a 
Se^ember 1983 Qjnent issues article, Keltey placed the 
issue into context 

An int^ated communications utility does not preclude 
separate cable and swrtch systems for voice, data, and 
video. However, a fragmented managemmt appmach 
to communications resources precludes the flexibility of 
using the moa cosx effective solution, whether it be 
Integrated or not 
Kelley also identified that the integrated management 
organization must precede the integrated technical imple- 
nr>entation.* 

The can^us network environment exploded with the 
rapidity of the wave, and wttfiin a year of the special issue 
on microcwnputers, a special CAUSE/EFFECT issue on 
campus networks was publisJied, In hiskidc-offarticte inthat 
issue (September 1984), West refened to ''the contagion 
period fbr telecommunications in higher education/ The 
gamut of articles in thatfocus i^ue refleaed the spread of the 
matter, 

Arns and Urban provided a comprehensive discussion 
of the overarching issues, and in doing so laid a blueprint for 
many schools to follow. Covering the ten'itory from media 
is^s to information integrity, they urgwl that institutions 
embrace networks. 

It is tempting to delay the implementation of these 
changes because the technology will become faster, or 
cheaper,or to wait for others to make the mistakes. Many 
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institutions wilt wail too Img; tfie technology will al- 
ways be intfHWtng and getting cheaper. The rate ... of ... 
adofXlng the miciuccmfHiter mates it imperative that 
we iMTing infcMTTOttic^ techrK)logies pfOTiptiy to (%nter 
«age. The integration of the micio inr^Ues the estab- 
lishment of a data communications netwoHc ami ri^ 
attendant adjustments in the way we conduct our ac- 
tivities. 

Klinj^^in talted of the value a campi^witte net- 
work to preside access to multi^ platfonm and applica- 
tions. Wnile the network can provide the gli^, it be^ the 



^'Certainly it will take us a generation or rrmre to 
fully comprehend the possible impact on our 
lives of the integration of computing and 
communications. " 



need for consistent interfaces and applications. The lack of 
these was an example of Murf^/s L^^w^ *which is quite 
|[Kevaient in a discipline where micron fm:isi(»i is critical 
but thediscrepancy in so-cal^ standanis is ramf^nt"" Bleed 
demonstrated the theory in practice in a descriptiwi of tfie 
in^atlation of the network at the Maricopa Coliegcs, the 
succes of which was due to 'the chief executive officer's 
total commitment to usir^ the sy^em/ 

Also worth nc^ing in that CAUSE/EFFECT focus tssi^ on 
telecommunicaticKis/netwoiking was McCredie's article 
about the developments of extemal TOtworks, in whidi he 
sketcJwi the rise of the mapr computer n«works (Arpar^, 
BITNET, and so forth) and signalled the p^h to be taken: 
Since there are no political forces in tlw United States to 
limit the number of different academic networks, ... they 
will continue to grow in size and proliferate in vartety. 
This growth will be compounded by the oxistantly 
decreasing cost of computer hardware. This prolifera- 
tion has obvious associated cc^K and disadvantages* 
However, the newness of this field and the dynamic 
growth of new Ideas are such that it is premature to try 
to restrict the growth with artificial means. Gateways 
anwng networks offer the only reasonable technical and 
organizational apprc^ch to the problems inherent in this 
proliferation. 

The Marri^e of ?C& ami Networking 

Chachra foretold the impaa of microcomputers and the 
networks that wouW cx)nnea and augment them in a July 
1 982 Current Issues article. Referencing the theory of W. J. 
McKeefery that there are only a handful of technolc^ies— 
three to be exact— that multiply man's ability to perform a 
task by a factor of a million or more, Chachra noted. 
The combination of computers and communications 
begins to achieve a million multiplication of a million 
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muttif^ier. Certainly it will take us a generatic^ or more 
to ftiiiy ccHTiprehend the pc^ible inr^cton our liv^ of 
tN in^ation of computing and communicatiCKis. 
His re^xKtse to tlw qu^on— ''How do we prepare our- 
selves to take sivamage of this powerful c^nnbinationr — 
was *We mxxA move tCM^ards environmerR that has 
muitif^trpc^ woric^ations connected to multifunction net- 
works.*" 

As the number of PCs and TOtwcMks grew, so too did the 
reflections in CAUSE/EFFECT. Two articles, one practical 
and vlsior^ry, led tfie way tc^vards the integratiCHi of the 
techndi^ies. ^Servicing Pa^a! Computers,'' an award- 
winning article by Helerick ami l^anna Oanuary 1935) 
identified the aitical services that PC users would need from 
the f^tworic: ^wksiations can be suj^wted by 'service 
machines' vi^ich offer !^ialized services ^ch as print and 
^aphics, file storage, mail^ etc. as value-added featur*^"" 
Their article provided a detailed analysis of these needs and 
sugge^^ quite wisely: 

. . . se^al years will be required for vendors to dewlop 
poduc£s that acklress the cam|XJS computer network 
marketplace. \NW\\e such products are \jit\6^ develop- 
ment, it is possible fer the camjiMS r^twork to utilize 
existing resources (i.e., mainframes) to begin. ... The 
nucleus of the a^Kept is the file sen^ice madiine and a 
client interface potocoi. 

The second notable article, a Viewpoint by Van 
Houweling (July 1 985), reinfcKced the role of the network in 
the computing and information setting of the univeraty: 
The apfKoprlate infbrmaticKT technolc^ envirwiment 
for the future of higher educatk)n will be centered on an 
in^itution-wide information network, based upon broad 
access to personal wc^stetions, enhanced by a diverse 
set of server facilities, and integrated through a coherent 
software environment. ... In other words, the Informa- 
tion networicwill occupy the inaitutional niche formerly 
occupied by the central computer. 
As is the case with any new technology, the rise of 
netvmrics create a hc^ of management and planning con- 
cerns, acWressed by Creute's thoiightful evaluation of such 
is^ies as coordination, cost control, functionality, flexibility, 
and relationship between telecommunications and manage- 
ment information systems. His article (May 1986) included 
an action plan to assist an institution in ''rationalizing'' its 
telecommunications services. 

Of course, riox all institutions had the opportunity to 
carefully plan their campus networks. For the many cam- 
puses who needed to jump in quickly. True and Rosenwald 
provided a blueprint for a refr^hing alternative. In the July 
1986 CAUSE/EFFECT, they outlined a semi-planned 
protrtyping scheme. 

To make the project happen quickly^ we e^abiished 
some informal ground rules. We wcKild not study the 
project to death. We would select one verxior, inSall the 
system, form a users group, and see what happened. The 
users would evaluate and selwt the software. Comput- 
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ing Services would offer some training on the use of the 
LAN and tiie user gnxip wtxjld t^^ully offer peer 
training bas^ on the "emerging expett s^T^rome." 
Indeed, while their experience was with LAN development, 
their conclusion was more widely applicable: *The key to 
end-user sattsfaaion in this, as in all projects, is end-user 
involvement." 

Hamc5<;ing the Power 

If & safe tosay that the interest of OVUSf^FffCTreaders 
and authors in comfwters and networks lies less in the 
technologies themselves than in the management sy^ms 
and useful applications that can be built upon them. The 
steady prepress in hardware over the laa twenty years has 
forcwi a fundamental change in how we analyze our man- 
agement needs and design systems to nteet them. 

The transitions In software and sy«em design are less 
dramatic than in hardware. As Freeman and York put it 
M the moment, the industry is Sill 'out ahead of its 
blockers"; the haitlware is available to assemble com- 
plex webs of powerful workiaations and servers, but it is 
not yet matched by the aandards and the software 
techndogy for using and managing these res(Kjrces 
productively. 

Still, there have been major changes in the applications 
environment, and the pages of C4L/SetFFf CTbore witness. 

The history of CAL/SCIfFFfCThas revealed dramatically 
the evolution of the systems environments and methodolo- 
gies with which we have developed and delivered our 
applications systems. Early insights anticipated the evolution 
of new software design and d^elopment tools, and recent 
articles argue the arrival of these techniques. From tradi- 
tional methods of sy«ems development life cycle design to 
iterative prototyping and fourth-generation language code- 
generation tools and software engineering technolc^, we 
have witnessed and participated in a fundamental change in 
both tl^ method and the systems available to manage our 
applications ctevelopment proc^ses. A review of these 
changes as they appeared in CAUS£>tFFfCr provides more 
thananeaioial diversion, rather, anticipation of developments 
yet to come. 

In an early cry for a revision to our systems d^ign 
methodology, well beftjre our systems provided us with the 
tools to fully take advantage of the theory, Rice (May 1 979) 
suggested heurisic design techniques: 

&)ftware design needs to be more like a science or 
technology. However, there is no generally accepted 
method for developing the body of knowledge neces- 
sary to make the transition. While none of tlwse prob- 
lems are new, a solution continues to evade us. 
He argued for a heurialc approach to recording design and 
programming problem solutions, to relating new application 
challenges to previously solved (recorded) problems, and to 
replacing original solutions when new ones are determined. 
What evaded the profession in 1 979 were the systems tools 
and environments that we can begin to access today. Rice's 



"... a/) environment should be created in which 
users can do more and more of their own 
computer-related work." 



article constituted an early call for COTifMer-assisted soft- 
ware engineering (CASE) and principle inherent in a design 
metNxlology that takes careful advantage of already solved 
problems and design techniques. His heuriaic approach 
reveled an early understanding of the dynamic and recur- 
sive nature of iterative systems design and prc^ramming 
develqament. 

Two years later, Chachra (November 1981) presented 
what was essentiallya very technical and hardware-oriented 
analysis, but he could not ignore the real impact of the tools 
we use and perKjnnel co«s: 

Since software costs are linked very closely to personnel 
costs, it is expected that itsrateof inovase will follow ttw 
trends for personnel costs, at least until more advanced 
software development tools become available. 
Anticipating later issues of distributed computing, he added: 
... an environment should be creatwl in which users can 
do more and more of their own ccHnputer-related work. 
This wouW apply both to the operatim of information 
syaems and to the develof«ment of software. 
Surely today's discussions of Upper CASE, Lower CASE, I- 
CASE, and the sales of products such as Knowledgeware, 
Programmer Workbench, AD/Cycle, and the list goes on, 
were anticipated by Chachra a ctecade ago, and the impact 
on personnel costs are being realized. 

In an article abcnrt Clenrson Universit/s systenrs devel- 
opment approach (March 1982), Alexander detailed the 
components of their design and developmc»it methodolt^; 
(1) online report request software; (2) online table mainte- 
nance systems; (3) integrated data dictionary; (4) common 
techniques in online systems development. Remarkably, 
Clemson computer profesionals developed their own tools, 
though Alexander anticipated what we see today: 

There are many productivity aids being marketed which 
promise to reduce drastically the drudgery of systems 
development. These aids are usually linked closely with 
a particular database management syaem and telepro- 
cessing monitor. The next generation of produaivity 
aids used at Clemson will most likely be totally vendor- 
suf^lied software, rather than locally written extensions 
to vendor software. 

Echoing both Alexander and Chachra, Sholtys (Novem- 
ber 1 983) wrote about the potential for systems prototyping 
with 4GL tools: 

A basic challenge facing campus computing centers is 
one of supply and demand: the demand for information 
systems far outstrips the supply of personnel available to 
develop the sy^ms. Significant programming backlogs 
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are a way of life at most centefs. New software tools with 
the p<«ential to imfwove systems develo|wnent fKoduc- 
tivity are available but utilization Is nc4 wtctesfxread. 
One might suggest that today we still do see ^vide- 
spread* use of readily aval labte tools and what are really best 
called 'sy^ms environments* for development and deliv- 
ery of application sy^ems. 

Another call for use of prototyping techniques, by Lowry 
and Ultle Uuly 1985), sensed the need to tie these new 
methods to traditional development n^thodologies, while 
urging transformation of the basic methodological founda- 
tions. These authors had found success at tne Uni wrsity of 
Miami tfirough f^c^ping Iwt learned an important lesson: 
In our first attemf« to incorporate prrtotyfwng into (tradi- 
tional) sy«ems development, tfie pft^nype was intro- 



The technology to implement effective client/ 
server systems is now emerging, but key 
standards, tools, and skills necessary to construct 
them are only nominally available. " 



duced at the end of the design phase, and was con- 
structed to validate the sy«ems ^aecificaiions. This 
approach actually ad(ted stef» to the development pro- 
cess and may have cost as much as 1 0 percent in total 
dcvelqsment time. The traditional nrethodology had 
guided the project team through a structured implemen- 
tation pattern, whereas the prototyping approach could 
have eliminated several steps. In hindsight, much of the 
time spent in the classical process was wasted. 
Just as our development tools and systems environments 
advance, so mua our basic life cycle development n^thod- 
ologies evolve. 

As database technology became increasingly nwe so- 
phisticated, the significance of the interface between user 
and computer grew. Nicholes Oanuary 1 988) rec(^nized the 
limitations in this area in spite of rapid technological ad- 
vances: 

In the last several years, we haw seen science fiction 
become near reality, yet in the area of man-machine 
interaction, we are «ill extremely limited. Although 
television depicted Star Treks Mrs. Spock or Captain 
Kirk speaking to the ship's on-board computer, and 
getting the response back in friendly and conversational 
tones, for all of the romance of such scenes, the true «ate 
of the art is jusa now beginning to approach tfiat capabil- 
ity. A more realistic approach is found in the increasing 
use of database query languages. 
His article reviewed database technology and the pros and 
cons of end-user use of database query languages, specifi- 
cally addressing the issues of training, accuracy of reports, 
conflicting employee tasks, and levels of complexity. He 



concluded that tools such as data qxmry languages can 
greatly enhance the abi lity of workers today to get their jobs 
done. And for now, thaf s what ll is all about' 

Certainly Heterick anticipated the need to link our 
strategic vision of information systems architecture and 
methodologies with our business needs and goals. In his 
classic 'single systems image' article (September 1986) he 
wrote. 

Our mipr fKoblenrs will occur in the transitiwi from 
where we are today to where the strategy suggests we 
should be in five yean. We should treat such prd)lems 
as tactical qu^tons, resolved in the context of the 
strategy we follow, i[HJtaddre»ed intermsof the technol- 
ogy available when the tactical problem is identified. 
Fundamental to this transition is the establishment of an 
information sy^eim infrastoiCture. 
The key is that we must ensure thA our development 
methodoli^es and techniques take place witfiin a context of 
a sB-ategic visioi, gnxinded in an advancing technology, 
enabling si^ificant ^vantages and enteiprise-wide trans- 
formations in our infwmation systems develc^jment.' 

The New Paradi^: Networked Infomwlkm Resources 

As we enter the 90s, CAL/SC/EfffCT continues to pro- 
vide articles that point to where we are headed. Several 
recent articles directly addressed issues we will likely face in 
this decade. Freeman and York's comprehensive work on 
technological architectures predicted: 

Client/server computing is as important to the 1 990s as 
the time-sharing model wastothe 1980s. It will initially 
cause confusion but will ultimately lead to systems that 
are highly functional, easy to use, and aff(xdable. The 
technolc^ to implement effective client^server systems 
is now emerging, but key standards, tools, and skills 
necessary to construct them are only nominally avail- 
able. Hence ^e transition to this new environment will 
not take place overnight; rather ii will emerge gradually 
in the coming decade. 

A mapr development of the 1990s will likely be cam- 
pus-wide information systems (CWI5). These wide-access 
systenw contain "poixjlar* information ranging from com- 
pendia (such as intramural schedules or dining hall menus) 
through academic information (academic calendars, course 
catalogues, and so forth), to personal services (such as job 
postings and question-and-answer exchanges on institu- 
tional or social topics). CWIS offer colleges and universities 
the opportunities to post volatile information in a timely 
manner and can help students cope with the maze of 
inaitutional bureaucracy \ / providing information ort de- 
mand. While the CWIS technology is fairly standard, the 
management of the system and the data are no; well- 



1 See Dennhiu-df s Chapter 2 discing of other CAUSE/EFFECT xtickt 
th^ have dealt with tiw need to build an informatkMi architecture and 
sy^cira that fit institutioiut stra>. z'*^' PP- ^ 3-1 5. 

17 



Rise of the lnfrastructure/9 



understood. U»*ng and reconciling multiple in^rainatiOT 
streams, the poterttial and liabilities (^electronic suf^XMt 
services, and t^ social consequences of CWIS, will un- 
doubtedly be explored in the pages of CAUS&EFFECT'm the 
years to come. 

Cofttinuing its apfvoach of devming ^secial issues to 
topics of temporal inYjxwtance, the Summer 1990 CAUSE/ 
EFFECT focused on libraries ar^ infiwmatiwi tedNndogy. 
Heterick's articleon n^worted inf(»tnati<»i r^ources in that 
issue laid out the thieat to academic research libraries: 
What are prdl>abty already the largest tHJildings on 
can^us can be e)q»cted to double in size every 1 0 to 1 5 
years. If for no otfwr reason than to blunt thisexponential 
increase in physical size, librari^ will needto firxi a way 
to serve tfreir patrons without being repositoies for some 
significant s^ment of the world's infwtnation stcdc in 
the form of physical artifacts. 
Heterick cited many dntacl^, from convertir^ currwt 
physical libraries to electronic form to library acoeditation 
metrics to tl^ frc^lems of the current copyri^t law. His cal i 
to arms will serve as (H)r agenda fcv the next few years: 
A paradi^ shift for libraries is under way. its full 
devek^xrent awaits the resol ution of a number of thorny 
societal prt^iems. Lit^-aries mu^ look to ^ate and 
federal governments for Mp in resoling a)pyright and 
'fee for service vs. public good' issi^, arKJ networks 
must become populated only with bibliographic 
offerings of librari^, but with full text. 
Z39.50, a biUic^raf^ic search language identified by 
Heterick as one of the keys to thisdevelc^jn^nt, was the topic 
of an article by Lynch in that same isue. After describing die 
model of the scholar's woricstation, he admitted that 'tfie 
reality today falls hopelessly short of the vision." Describing 
the potential of Z39.50 to control access and searches cm 
remote databases, he listed the limits of the language, and, 
more importantly, riie 1 imits of the surroundi ngenvirwment. 
it is essential to recognize that Z39.50 interfaces can 
only be used in conjunction with cKher standards ... rm 
data elementsand transfer fcvmats. As information ser^ 
technolc^ comes to be applied to more and more 
different types of data, it will be necessary to come to 
rapid, parallel working agreements ... describing the 
t^flpes of data in question. 

In closing, we return to the Peters' article cited at the 
beginning of this chapter. His li^ of the overardiing chal- 
lenges for the 90s and the information age are a fitting end to 
this discussion, and an excellent challenge as we face the 
future emerging from the infrastruaure we have built in the 
past decade: 

Wi.l networked infiwmation resources and services ... 
becon^ as useful as we envision?.., become oppc^uni- 
ties available to all who seek to learn ami think? ... 
become familiar and trust«l features of the libraries of 
research and education communities? ... become 'fields 
of dreams' for which the guiding principle will be: "If we 
build them, the users will come'? 



Throughout the mardi of technok^ in the last half of the 
twerttieth century, (Hjr pro^ion has kept, ar^l mu^ con- 
tinue to keep, a ^ady eye on ^ goal of senri ng our campus 
community. To this er^, we musS ask, as Peters does: 
Why will these benefits contribute to the quality of life 
and the inspiratiw of intellect? Withwt applying this 
test to our activities and asfirirations we can never know 
whether we are weeing ^ things that can make 
greatest difference in the course of human affairs. 



Bibliography: 

Alexander, Geofge D. 'ImprovingSys terns DevelopmpnlalClcmson 
University.' March 1982, pp. 16-21 . 

Ams, Robert, ami Patricia Uiban. "Strategic Chokes for Data 
CommunicaUoris Systems.' Sefrien^r 1984, pp. 6-12. 

Bleed, RonaM. 'Implententalion of the Executive Network al the 
Maricopa Colleges.' S^lemlaer 1984, pp. 6-12. 

Bomzer, Herbert 'Expanding Computer Service With Personal 
Computers.' July 1983, f^. 22-27. 

Chadira, Vinod. Techrwbgkai Trends and Their Impact on the 
Management of Computing.' November 1981, pp. 12-19. 

Chadira, Vinod. 'Multipurpose Workstations arrf Multifunction 
Networks.' July 1982, p. 2. 

Cieutz, Alan. Telecommunications Management: An Institutional 
Imperative.' May 1986, pp. 12-17. 

Doty, Kalhlyn E. 'If s 1 1 :00 P.M.— Do You Know Where Your Data 
Is?' July 1983, p. 4. 

Freeman, Grey, and Jerry York. 'Client^nwr Architecture Prom- 
ises Railcal Changes.' Spring 1991, pp. 15-22. 

Harris, Albert L. 'Microcomputers in the Coll^ EnvlronmenL* 
July 1983, pp. 6-11. 

Heterick, Robert C, Jr. 'An Information Systems Strategy .' Septem- 
ber 1986, pp. 12-19. 

Heterick, Rt^ert C, Jr. 'Networked Information: What Can We 
Expect and When?' Sumrrwr 1 990, pp. 9-14. 

Heterick, Robert C, Jr., and Raman Khanna. 'Servicing Personal 
Computers.' January 1985, pp. 4-1 1 . 

Ifelley, Stephen W. 'Building a Campus Communications Net- 
work,' September 1 983, pp. 2-4. 

Klingenslein, Kenneth. 'Academic Support Systems: A Networiccd 
Approach.' September 1 984, pp. 14-19. 

Lowiy, ChrisUna, and Robert Little. *The Perils of Prototyping.' July 
1985, pp. 4-8. 



ERIC 



18 



10/TIh? Best of CAUSE/£fF£CT 



Lynch, Cliffwri. 'Access Technology for Network Information 
Resources,'' Summer 1990, pp, 15-20. 

McCredfe, John. 'Gateways Amoi^ Academic Computer Net- 
works." September 1984, pp. 32-36. 

Nldioles, Walter A. 'End-User Use of Data Base Qi«?ry Language: 
Pros and Cons.' January \ 988, pp. 6-1 1 . 

Peters, Paul Evan. 'Networked Information Resources and Services: 
Next Steps/ Summer 1991 , 27-29, 33-39. 

Rice, Michael L. 'Heuristic Development of a Software Design 
Taxonomy •'^ May 1979, pp. 20-29. 



Sholtys, Phyllis A. 'Systems Prototyplf^ With Fourth Generation 
Tools.* November 1983, 8-1 1 - 

Trw^ John F., arwl Jidah Rosenwaki. The Semi-Planned LAN: 
Prototyping A Local Area Network.* July 1986, f^. 24-28. 

Van Houw^llng, Douglas. The Network Imperative for Informa- 
tion Techrrology in Higher Educaifon.* July 1985, pp. 16-1 7. 

West, Thomas, The Development of a Network of Telecommuni- 
catk>n$ Networks.' September 1984, pp. 2-3. 

Wineland, Joyce A. 'Word Processing At Carnegie-Mellon Univer- 
sity.' March 1982, pp- 22-26, 



Kenneth I Klingcn^ein is Director of Com- 
puting and Net)Awk Sennces at f Univer- 
sity of Coiorado/Bouitkr and adjuna pro- 
fesso' in the amiputer science d^artnwnt. 
He is a nwmb&r of the Federal Netw(^ 
Advise^ Councii He smved an the CAUSE 
Editorial Committee kom 1987 to 1989. 




Mark / . Otson is Deputy Vice Presidmit of 
^ud&fH Financial and InformatitKi Services 
at Columbia University, re^x}nsiUe for the 
Bursar^ Regis^r, Financial Services, Career 
Services, and SIS ofiRces. He served on the 
CAUSE Editorial Conmittee from 1984 to 
1988 and was tlw 1988 Chair. 




19 



InfbrmaticMi Systems Devek^ment and Management /ii 

"To be effective, information systems must be kept modular, 

flexible, and reflective of the organization 
in which they function. All suggestions for the development of a 
comprehensive and all-purpose university-wide system 
should be considered with skepticism.'' 

Wyatt, Fall 1989 

2 

Information Systems 
Development and Management 

Ifg Staidra T. I^ennhardt 



The pfoic«ype issue of CAUSE/EFFECT (January 
"1 978) announced that feature articles published in 
the magazine w^ld addr^ i^ues ami activities 
related to three major categories: college and 
universfty management and the man^ment of the infor- 
mation systenre restHirce; systems devek^iment techniques 
and management of the (teveiopment piooess; and afi^iica- 
tions sy^ems. Thus it is vxA surp-ising that a major focus of 
the magazine in those early years was w how information 
systems are deve toped, used, and manapd, and how they in 
turn suj^)ort inaitutional managenrentand decision-making. 

In reviewing some ofthe significant articles published in 
the magazine related to infitymation systetre, sewral topics 
presented themselves as logical subdivisions in this area: 

• Approaches to Information Systems Development 

• Information SystenK to Support Academic and Adminis- 
trative Operations 

• Informatictfi Systems to Support Management and Deci- 
sion-Making 

Approaches to Infonnallon Systems Development 

Throughout the decade, approaches to systems devel- 
opment was an abiding concern of the profiession and the 
topic of many CAL'Sfi^ff ECTarticles. A common objeaive 
in many of the articles referenced here was concern wer 
how better systems could be developed faster. 

One of the earti«t articles to address system design 
concerns was Alexander's (November 1978) discussion of 
the design and implementation of an int^rat«j financial 
control system at Clemson University. We are seeing a 
resurgence of the Issue of integrated systems in th« 'cross- 
functional systems* theories that are popular today. 
Alexander's observations are still pertinent: 

The analysts involved in the design of the financial 

systems and database must begin by viewing in broad 
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temis the fiscal Ofwration ofthe University. Ultimately, 
all s)^ems arttl lnf(Kmati(yi mua function as fMrts of this 
cyde, and a basic understanding of this cycle is manda- 
tory for those people attempting to stmcture the data and 
design these systems. Integrated systems can become a 
reality only If ir^iividual ctepartnwnt functitms and data 
are viewed as part of a comprehensive piaure. 
In his November 1981 article, Patrick recommended 
beginning the implementation of a new system by first 
identifying an ideal system model that would permit future 
improvements as res(Mjrces became available. 

The first step was to Identify the characteristics of an 
ideal ^dent i«cmiss>^em. Then, by aw>lying resource 
constraints to the characteristics, the committee devel- 
oped a conceptual ctesi^ that would fit In our envi- 
ronnwit and couM approach the ideal as resource levels 
increased. 

Characteristics of tf^ icteal system rK«ed by the author were: 
integrated (common information in central location), cu- 
mulative (soring all necessary data), perpetual (reference to 
data retentksn), and flexible. 

In the early years, some IS organizations attempted to 
incorporate a highly structured, standards-oriented process 
for developing applications. Experiences of many IS staff 
professionals with such approaches have proven that such 
structure increased the overiiead associated with syaems 
development, often without providing the quality enhance- 
ment expected. The more recent approaches of fast 
prototyping, use of CASE tools, and Joint Application Design 
(JAD) are, hopefully, nwe likely to Improve quality and 
timeliness of information system development. The latter 
was the topic of an article by Kent and Smithers (May 1 988), 
in which the autlwrs described how the JAD method works, 
what results can be expected, how to adapt JAD to an 
educational environrrwnt (it was original ly pioneered by I BM 
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in the early 80s), and how to ensure that JAD produces a 
successful functional design: "While the JAD technique can 
be used effiectively in alniost all stages of systenis develop- 
ment, the greatest benefit can be gained via integration with 
other tools and techniques,* 

As a nr>«Jianism for providing a framevwrk for under- 
standing "a complex, rapidly expanding bundle of comput- 
ingtechnologies," Calbos (March 1 984) reviewed the evolu- 
tion of administrative data processing systems at the Univer- 
sity of Georgia using several system Implementation models. 



T/ie estimation and examination of the 
life<ycle costs of each application should be 
part of the organization's strategic planning 
process for computer systems. " 



He discussed a number of theories and proposed ^t the 
"imminent proliferation of intelligent, sophisticated, power- 
ful word processor and microcomputers may very well call 
for a re-definition of the «age thesis [of the evolution of data 
processing!/ He concluded with these interesting suges- 
tions for designers of large-scale informatim systems: 

• Do not forget that an information system already 
exists in every organization. Georgia's began in 
1785. 

• Periodically take a thoughtful planning perspeaive 
on informati(»i system bAJliding 

• Develop a selective strategy for building infomna- 
tion systems 

• Recognize the existence of political subtleties and 
pockets of resi^nce 

• Develop a drategy appropriate to the ^age lof 
evolution] and to the understanding of manage- 
ment- 

An unresolved que^ion regarding the development of 
systems Is whether it is better to purchase application soft- 
ware or develop it with in-house staff. No defense for either 
position appears here, but two CAUSE/EFFECT articles rec- 
ognized that many of the sarrm ftjndamental planning and 
management principles found in building systerre in-house 
apply as well when purchasing commercial packa^. 

The importance of planningand identifying a long-range 
strategy, for example, was emphasized by Sherron and 
Cattone (November 1 983). Their methodology for selection 
of a library infonnat'ion system for Maryland began with the 
development of several planning documents or proposals: 
A master plan was developed which addressed the long- 
range plans for the use of computing in libraries. ... In 
addition, the University libraries developed a five-year 
plan which, while adidressing automation, primarily 
focused on the services the librariesexpededto provide. 

o 

ERIC 



Only after this groundwwk was laid was an RFP prepared, 
which included a list erf mandatory requiremems to be used 
in vendor evafuatl<Mi. The technical evaluattCHi was followed 
by the financial evaluation and the selection analysis. The 
authors noted that "the actual carefully worked out proce- 
dure ... fwovided the framevwyrk whereby the University 
libraries were able to evaluate proposed products against a 
list of agreed-upon needs.' 

Haugen ar^ Nedwek (Winter 1988) applied the use of 
pnnc«yping and simulation as decision tools ir. the imple- 
mentation of purchased software, noting: "Purchased soft- 
ware is ndt an 'off^ie-^f solutiwi, and Imfrfementation 
must be viewed as a sy^em development process." 
While usually associated with traditional system devel- 
opment efforts, fxototyping also has application within 
a fRwdwsed-strftwaie Implenwnatlon ... to irtt^ate the 
purchased sofbvare ar^ associated trainir^ with sy^m 
analy^s requirements And to devek^ a final product 
focus. ... A pn^cMype was created comtening the pur- 
chased software with a functioial iSt. Louis Univei^'tyl 
dat«d>ase. Itrere were three important outcon^: deci- 
sions were ft»'<£d,pfocedural assumptifxisdisafH^eared, 
arKl teams were sensitized to tf« importance of interteam 
coordinatl(Hi and communicatloi. A simulated registra- 
tion using students and o<*^ce personnel was carried out 
to test final design decisions. The simulations validated 
policies ar^ prcxedures from both service provider and 
client group perspectives. 

By the end of the decade, many col leges and universities 
that had been on the fwefront in developing admini^rative 
information sy^ms were finding those aging systems were 
no longer able to serve the changing needs of users. Heller 
(Summer 1990) addressed an important strategic approach 
to neplac&nent of aging syaems in his article about system 
revitalization at MIT. He began with these interesting ob- 
servations on sy^m life cycle costs for maintenance: 
The commonly held belief among many infiomiation 
technology frafesslOTals is that the sy^ems life-cycle 
costs for application development and maintenance 
OKts ... are h«wy duringctevel(^Knent and comparatively 
minimal for maintenance. As an application ages, the 
real dollar cossto maintain and operate itusually increases 
each year. If the real dollar cost of maintaining an older 
sy^xem is nc^ increasing annually, then one should 
examine whether or nc« all maintenance requeas are 
being met on a timely basis. ... The estimation and 
examlnatlOT of the life-cycle costs of each application 
should be part of the organization's strategic planning 
process for computer systems. 
Heller reviewed a remodeling project that included a 
major restructuring of a database resulting in several signifi- 
cant imfKOvements. He concluded: "By extending the life of 
the system ard postponing the capital expense of replacing 
it, we have ma^le resources available to address priorities in 
other areas." 
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Applkations to ^q^fXHt 

Academic and Admfat^ntive C^ienrtions 

Information syi^ms suf^xKt acac^ic arxi adminl^a- 
tive foncticNis on campus, and increasingly the camfxjs 
conwnunlty has come to realize that the library of the future 
will be managed throu^ automated inf»-matlon systems as 
well. Many innovath« af^icaticKis have been de>«lq)ed on 
coil^ arid university camfxjses, sonw of which have been 
shared through OVt/Sfi^fffCT articles. 

An early innovative af^icatlon at the Wea Virginia 
University School of Dentistry, the Omnibus Dental Online 
Treatment and Infbnnation Control System {ODONTO), 
was the subject of an article by Graham, Bidding^on, Rich- 
mond, and Simnrore duly 1 982), who later that year became 
the recifM'ents of the 1 982 C4L/5fi^f f f CTContributor of the 
Year Award fw their article. Acc^ing to the authors, 
ODONTICS has fulfilled the principal goal for which it 
was designed. I.e., the enhancement of quality assur- 
ance in a clinical teaching pn^ram that mixes compre- 
hensive fMtient care with a departmental organization. 
In addition it has ^>own itself to be very promising in 
nun^ous areas of administration as vveii as educaticw^al 
and institutional research. 

On the academic side, student systems of all kinds have 
enjoyed much of the limelight in CAUSE/BFFECT. The direct 
impact of a conputer sy«em on the educationa I process was 
the topic of an article by Edwards, Coaello, and Gallagher 
(November 1 981 ). Minicomputer information systems were 
developed to computerize the data collection required to 
manage medical student field enraunters and to provide a 
testing system to measure the student experiences. One of 
the end products was a transcript, with meaningful 
documentation of all clinical enoHinters, which was pre- 
pared for each sJudent at the time of graduati(»i. The authors 
noted that "thisexperience has enriched the professional life 
of . , . program staff by providing a deeper appreciati<»i for the 
potential value of computers In medical educaticMi." Hie 
systems were considered to be "important interlKking com- 
ponents of the educational prc^ram" at Nebraska. In addi- 
tion, the project demonstrated the "potential for cosa savings 
... by widespread use of such a jointly developed and 
distributed system." 

Two O^L/5£tfFfCT articles related to student IDs have 
demonstrated innovative uses of technolc^. The fira article, 
by RIdenour and Ferguson (March 1986), described the 
development of an early machine-readable «udent ID card 
system which relied on up-to-date computer-stored data for 
validation rather than tK' possession of a once-validated 
card. This eliminated the requirement for several ID cards 
and provided for real-lime validation of ^udeni status. It is 
interesting to canpare this lo the nxjre recent use of a bank 
card as a multi-function campus ID card at Florida State 
University, described by James and Norwood (Summer 
1991). This project mer;^ several technologies to make 
possible the ACCESS card— simultaneously a bank ATM 
card, a student ID card, and a debit card— which resulted in 



many unexpected benefits and pnxnised even mofe in tfw 
future. 

Boston College also developed a sy^em that addressed 
the student's needs and provided direct service delivery by 
the aeath« application of technology used In the comnwr- 
cial environment. Springfield (Winter 1 990) described the U- 



*?7je ATM has proven to 6e an effective way to 
distribute information to students, free 
administrators of tedious tasks, and generally 
imfffove the quality of life at Boston College. " 



VIEW system, which allowed students to display and print 
their campus records at automated teller machines located 
throughout the uniwrsity. ATM tedirmfogy soh«d the prob- 
lem of durable, s^ure, and easy to use equipment. The 
author anticipated additi(Kiai uses of this technofogy, noting: 
"Tlie ATM has fxoven to be an effective way to distribute 
information to students, free administraiore of tedious tasks, 
and generally improve the quality of life at Boston Cbllege." 

A major break-through in student-related applications 
wasdocumented by Rasband, Chi Ids, and Tomlinson (March 
1 986) in an article tfiat featured the first cam|wsdevelopment 
and implementation of touch-tone registration, at Brigham 
Young University. The authors noted that "with students 
doing their own data entry, the r^istration office experi- 
enced an increase in telephone calls (andl the staff now 
found themselves interacting with f»ople rather than with 
computer terminals.' By the end of the decade, dozens of 
campuses were following BYU's lead in efforts to more 
effectively serve students through voice response sy«ems. 

As microcomputers were introduced to campusesarcxind 
the country, articles documenting how the new technology 
was being applied appeared in CAUSE/EFFECT. In many 
cases, the first administrative usage, beyond stand-alone 
^eadsheets and word prtxiessing, involved the develop- 
ment of decision support systems. Decision support financial 
mocteling systems using microcomputers were the topics of 
articles by Brown and Droegemueller Ouly 1 983) and Cloutier 
and Hoffman (January 1 985). In July 1 985, Shumate reported 
a similar implementation which had the added advantage of 
mainframe connectivity. 

Informatkm Sy^ems to ^qjpoil Campts Managemoit 

Management information5ysten«(MlS)proponer«shave 
emphasized the importance of IS supporting management 
and decision-making in tN( corporate world, and many 
CAUSE/EFFECT authors throughout the decade have consis- 
tently worked to relate MIS concepts to higher education 
planning and management. In one of the earlier of these, 
Gardner and Parker (May 1 978) concluded that the value of 
MIS in highereducation was their potential utility in effeaive 
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^'Credibility of the infomation will less than 
or equal to the credibility of the weakest 
database. " 



political position building rathCTthan conventiiwal manage- 

mert problem solving: 

If the idea riiat information is needed to rrwnage, i.e., to 
improve unilateral decisions (problem solve), can be 
discarded, focus of spxem develqiment effwte can ^ift 
to production of informatiw useful In the political 
processes by which the institutions are actually gov- 
erned. 

In a similar pobe, Bryson and Posey Ouly 1 980) raised 
policy questions corKeming whether the development of 
«atewide data sy^ems was effective. A number of their 
comments remain relevant today: 

• instead of mw^ing infwmatitHi needs, aatewide 
systenrffi are generally characterized by an informa- 
tion lag. 

■ The range of problenn found in vari(Xis statewide 
data systems suggests diat the source of disccKd is 
mcKe human tfian technical. 

• While many ^atewide data systems vwre devel- 
oped in response to anticifMted needs for acoxjnt- 
ability, in reality they often gather massive amounts 
of data tfiat are rarely imerf»eted for admini^rative 
or managerial use. f^haps in the 80s more emfrfia- 
sis can be placed upon efforts to develop realistic 
aswmptions to make ^tewide data systems rele- 
vant, usable, and accountable. 

• Reassessment of laige-scale data systems in higher 
educatioi should deal primarily witfi underlying 
policy assumf^iorrs and human factors and avoid 
tendencies to conrentrate on technical methods of 
implem«itation. 

Several articles addressed the importance of under- 
standing and suppcrtingthe enterprise in which the informa- 
tion sy«ems were being developed, especially the culture 
and organization of the campus and how they affect, and are 
affected by, information systems. Fox and Groff (July 1979) 
proposed: 

Mission and purpose are the core for all institutional 
goals and ... fiaa modules are interrelated with each 
other and sNj uld be supportive of the i nstitutional ^Is. 
Data play an important role in the planning process as 
well as in the management and evaluating functions. 
Data are needed: (1) about environmental assumptions 
upon which to base planning; (2) about potential clients 
and unmet societal needs growingout of a needs assess- 
ment or market analysis/market segmentation process; 
and (3) for managing those institutional areas just 
specified. The data analysis process must strive to pro- 
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duce meaning as it relates to efRdency and effectivene^ 
of felating dollars to institutional goals ar^ objectives. 
AiTO (September 1979) also recognized the need to 
understand the en!ef|wise for IS to support campus admin- 
isiratiOT. He described a model to illustrate administrative 
relatiaiships within hisunlverslty, and explored the influence 
of organizational characteristics on the functioning of the 
institution to detenniTO principles for the (tesign and appli- 
cation of Information syslen». 

One of the nxMt notevwwtfiy characteriaics of a univer- 
sity is the exigence of an w^nizational structure which 
differs nwrkedly from the f^ram Sructure. Formal 
communication in the university tends to follow the 
aructural (bureaucratic) lines and such communication 
is beliewd to be ncHoriously poor. The way in which 
information is organized and presented influences be- 
havior, whether or not that is the intention. 
Ams itemized principles for the design of management 
information sy^ems, teir^ sensitive to instituticwial needs as 
well as tfrose of ihe admini^tors using the systems: 

a. Keep xhe presentaticMi of information dear and 
simple 

b. Credibility of the infbmnation will be less than or 
equal to rite credibility of the weakest database 

c. Display as little as is possible to decrease the danger 
a( information overioad 

d. When possible, valid extranuiralinfonnation should 
be part of the official internal infomiation system 

e. The official organizational communication system 
should |wsent the same information to each ad- 
ministrator 

f. The design of information systems should not block 
comparison with information from an earlier period 

Much later, Wyatt (Fall 1989) discussed information 
syaen« as potentially a "trusted colleague" to ctecision- 
makers, noting the need for these information systems to 
reflect tlw wganizations they serve. He noted that universi- 
ties differ from their business counterparts in tlwir hetero- 
geneous management ^les and organizational strudure. 
"To be effective, information systems must be kept modular, 
flexible, and refleaive of the organization in which they 
function." Wyatt sugge«ed rules for infonnation system 
development, including: (a) decision-makers using manage- 
ment systems should be involved in thwir development; (b) 
data must reflea the individual in^itutional situation at the 
highest level of aggregation possible; (d systems must have 
executive mentors, leaders in tlw executive ranks who keep 
the sy«em relevant; (d) information systenrs ^uU stick to 
the sraightforward and under^andable; (e) all suggestions 
for the development of a comprehensive and all-purpose 
uniwrsity-wide syaem should be considered with skeptici wn. 

Ams and Curran (SefHember 1983) proposed that the 
survival and success of an organization ttepend in large 
measure on the extent to which it looks to the future, noting 
that the information needed for decision-making depends 
upon the kinds of decisions fcieing made— from strategic 
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planning, throu^ tactical planning management control, to 
operational control, nc^ingthat the Managenrtent informa- 
tion Systems (MIS) of mxsi conizations are (^'gned for 
operational control.' Tlw authors made these observations 
about deveic^ng information s^ms^ ^ate^'c (i^anning: 
Because of the need to fKovide new infonnation on shon 
notice and to change the (xganization of information 
frequently, we have avoided 'production' systems for 
strategic planning or tauical plannir^management 
axnrol applicaticms. Sensitivity to arategic planning/ 
in^ementation considwations at the levtl <^ produc- 
tion syrens has been mainly direaed to issi^ of data 
element deflniticsi and to data integrity. We have experi- 
enced the need for kinds of infwmatic^ ntA previou^y 
gatfiered— much of it from outside of the institution- 
land] have found the availability of a non-procedural 
application devetopnrtent language and of a strwig sta- 
tistical packa^ e^ntial. 

Miseiis (Summer 1 989) viewed information systems as a 
•key unifying force' for canrjMses, and identified tf« need 
for informaticm systems professionals to gain more expertise 
in planning and planning f^ocesses. She concluded with 
three results to be gained by moving a^ressively forward 
with integrated planning arwl information resource man- 
agement: 

• Greatly Improved institution-wide strategic plan- 
ning and management 

• Greater understanding of boih academic and ad- 
ministrative information as a strategic inaitutional 
resource 

• Greater cooperation between the significant organi- 
zational units involved in f^anning, to produce 
stronger and mxe unified support for Se in«itution's 
strategic plan. 

The importance of establishing an "information 
architecture" as the basis for building information systems to 
support the management/decision-making process has been 
and «ill is an important IS topic. Two articles from CAUSE/ 
f FffCr— published eight years apart— represent this phi- 
losophy well. The first, written by Craft and Legere (March 
1 983), described a process analysis metlKxi, using matrices 
to identify functions, |ximary responsibilities, and the in- 
formation flow in order to analyze and define syaem needs. 
The second article, by Vogel and Wetherbe (Summer 1 991 ), 
recOTimended avoiding the development of fragmented, 
piecemeal systems by studying the overall information re- 
quirements of an organization and developing an architec- 
ture to provide a 'road map' for developing various infor- 
mation systems that vnusH be tied tether. Their methodol- 
ogy included the creation of an analytical planning model 
consisting of nine stages. The authors described the use of 
process matrices reminiscent of those fxopos^ by Craft and 
Legere (though more detailed) for recording and analyzing 
the information collected as the planning model is folkwed. 

Finally, an article by Quinn, published more than a 
decade ago (May 1 979), addressed a topic that is enjoying a 



tmof attention in today's tnisiness literatureand relatesto^ 
're^xmsibiiity center managenr^nf approach that has 
emerged on some university can^n^es. Qiinn's article 
d^cribed Alfred University's f(»ward-looking policy of de- 
cen^alizing decisiCHvmaking throu^iout ihe university by 
providing nwe information to all levels of decision-makers. 
Key systems were rewritten at Alfred to provide the necessary 



^Cjood technology may establish sufficiency in 
meeting functional DSS requirements, but it 
does not assure success. " 



additional repeating to ^pport tfiis f^ilosofi^y. The author 
closed with tfiis comment: 'It is a natural tendency fw top 
management to keep contrd of decision-makir^ cItMer to 
the top as resources become more scarce. The n^hodology 
described hot requires ju« the opposite— decentralized 
management with mwe decision-making and control to 
lower level management" 

Decision Support Sy^ms 

As tJw temn 'decisicwi suj^rt systems' (DSS) began to 
be used, articles appeared in CAL/Sfi^FFfCT documenting 
the experience of higher education professionals in develop- 
ing this new type of planning system. An outaanding article 
by Chaffee (May 1982) describai information syst^is de- 
veloped at Stanford to suf^n decision pfxx:esses. Mer 
briefly ictentifying the fcxir major models of decision-making 
theory, Chaffee concentrated on the model of the rational 
decision-makers who "use information to identify the alter- 
natives with maximum cost-benefit ratiM.' Tlw article 
concluded, 

If infc»Tnation speciali^s wish to fcKier a rational process, 
the Stanford experience provides them with some 
suggestions. Information specialists can seek to provide 
a chronolc^ical ^eleton to the problem-solving pro- 
cess. This helps to define valu^ before analyzing alter- 
natives. Further, it ensures that the preparation of infor- 
mation anticipates, rather than foltows, the infonnation 
needs of decision-makers. Information is more useful . . . 
if it exhibits two additional features: 1) the processing of 
information should call attention to that which is not 
known; and 2) the development of information ^K>uld 
yield conceptual tools that decision-makers and others 
who must cooperate can use to mmivate actions congru- 
ent with the decision. 

In an article that introduced the September 1 982 issue of 
CAUSE/EFFECT, v^fhich focused on DSS, Roberts noted that 
the central theme of DSS has been one of creating a means 
whereby computer and infonnation techrwiogy can assist 
the management process of decision-making: 
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^ After technology improves our efftciertcy, it 
changes the way we do things. ^ 



COTventiOTia! data fKocessing applicattons are alrrost 
exdusiwly ^ repository of information cx¥K«ming 
events that hav« already occumed, m are prc^ammed to 
occur in a highly laructured fashion. Decision Suf^XKt 
Sy^ms, on the other hand, are designed to look fonvard 
in time, to fwecast outccHTTK erf uncertain events, |Al 
new generatiw of technology has gone far to overcome 
the centrist model of wganizational dynamics which 
was forced on many problem ard decision situations in 
the past by the economies of scale of large mainframe 
computers. Good technolc^ may establish sufficiency 
in meeting functional DSS requirenwts, but it does nm 
assure success. 

In anc^her article from ^e DSS focus issue, Chachra and 
Hetertck noted the ba^c attributes that ^ukJ characterize 
a decision suf^xjrt system: The DSS must al low the decision- 
maker to personalize, modify, and augment if it is to achieve 
theccxjplingof the individual with the machine. The value 
of a DSS is directly proportional to the information sources 
to which it has acce», and the ease with which these sources 
may be accessed and manipulated/ 

In discussing the use of quantitative informatics in 
higher education ctecision-making, HarrisOuly 1 984) stressed 
the need to realize that (tecision support tools are intended 
for the support of i:lecision-making, nrt as a replacement of 
the decision-making process. 

We linformation systems mana^rsj must become role 
models of managers who are able to use quantitative 
instruments in decision-making, as well as j^omoters 
and educators of such tools. I found that those who were 
successful in modeling . . * possess a desire to address the 
issues of the day in a new way and had an qsenn^ to 
approach problems from a new angle- Usei^ of com- 
puter-generated information r^ed to be educated about 
the form in which such quantitative information is kept 
and how it can be accessed* Decision-makers who can 
'call tfw shots'" as to what infonnation is acquired (and 
in what form) for a particular elision do not feel as 
uneasy about using such information. 
Penrod and Wasileski (January 1985) ot^erved that their 
in^enwntation of DSS at Pepperdine University provided a 
shopping ii^ of decision suppcKt tools through interface 
software residingat all three levelsof hardware — mainframe, 
minicomputer, and microcomputer Ttey defined DSS as 
having four components: relational data files, nwdels, solv- 
ers (language or (Kogram for executing a nrKdel), and inter- 
face facilities (conKTiunicatkjns n«work). 

Microcomputers were an integral part of the DSS de- 
scribed by Sapp and Temares (September 1 985), They used 



tfiree nnajor ctecision suf^xwt systons: micfo-gereraied grafrfis 
to sunwnaria^ data about the intemal and external envi- 
rcwn«nts, pojeaiOT moctels of projea enrollment, credit 
hoiKS, «c., ar^ Prt^ram Evaluation and Review Technique/ 
Critical Path Method (PERT/CPM) to address problems of 
scheduling and responsibility in the planning process. The 
article conciiKled with a numba^ of reajmrnerniations, such 
as keeping all models simple and flexible. 

Bxeoitive frifcmiaftoi Sy^ms 

By the end of the 80s, a nsw infcxmation system concept 
had enr^rged, viewed by many as the next k^icai step in the 
e^^utiCKi of MIS, Executive infwmation sy^en^ (EIS) were 
the focus of the Fall 1 989 issue of CAUSE/lEFFBCT. An article 
from that issue by Viehland provided an excellent definitiwi 
for EIS: 

Tlie distinguishing charaaeristic of an executive infor- 
mation sy^m is that the end user is the executive. In 
xi^)ry, DSS are cfeign^ for decision-makers, including 
senior managen>ent. in reality, it is usually the budget 
officer, in^itutional researcher, w the president's assistant 
who uses the system to answer executive officers' in- 
quiries. In an ElStJ^reisnodoubtwhousesthe system — 
the executive. 

ViehiarKi noted that an executive information system must 
be "executive friendly/ must meet the needs in terms of 
sp^, and must be graphic-oriented: 

In other ways an EIS is a natural evolutionary ad- 
vancenrent of what a d^ision su|;^rt system was 
always supposed to be. A decision suf^rt system 
allows a user to obtain data from an ''information sup- 
port data base^ and organize that data in a meaningful 
manner so the data beccmw information. An excefKion 
DSS, or an ordinary EIS, goes several steps further. An 
executive may ''drill ctown" in order to discover 
exceptions ... lor) compare this year with previous years 
or with peer institutions. 
Viehland further noted that an EIS does not ^nd alone, but 
functions as the central, core portion of a broader executive 
support system (ESS) which comprises three separate, but 
overlapping, components: mental modeling, executive in- 
formation system, office automation support. 

The Fall 1989 C^L/S&tFFfCT also featured Kyland's 
interview with John F. Rockart regarding EIS, wtose comments 
reinforce the definitions provicted by Viehland: *The whole 
world of DSS has really collapsed into any system aim^ at 
helping somebody get to and manipulate data.'' Rockart 
emphasized the fact that the functiwis of an executive are 
different from the Unctions of lower lewl managers, and 
therefore requite executive syaems to be more responsive, 
simpler, and easier to use: ""It is important to separate out the 
function of executive supp(WT from decision support/ 

Conclision 

Ihis chapter b^an with the emf^asls on sydem design 
and innovative application systems, and has ended with a 
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discussion of infcxmation sy^ems to support management^ 
decision-making, and executive direction settir^. As we are 
all aware, tf>e technok^ we use is changing at an ever 
accelerating pace, as are tfie needs of the cl^^ in^Kmation 
specialist serve. What will be the emphasis of tcmirrow's 
informalic^i systems? How can position our system 
Implementatlwis to be ready for tfwi future? An article by 
McLau^iin, from tf>e ^a^ial Fall 1 989 EIS-lbcus«i issue of 
CAUSM^FECT, provided a good summary of the topics 
coveted twe, and propped scwrre direalcKi ft>r the future. 
Observing that sup^XKt s^ten^ canmA work wit^KHrt the 
presence of a solid foundation d valid and reliable data, he 
suggested: 

We need to build our information suppcm on solid {data 
admintstraticm/database administration and] to educate 
(^«fs about the need to coordinate informatics^ suppcKt 
with policies and resources to prewnt • . . either igncHing 
the needs of the inaiiution or basing decisions on 
unreliable and invalkJ infonration. We ne^ to focus 
our efforts on learning hww to better provide inftmnation 
support basedon the amount of ^cture in the situation, 
rather than the specific group of individual s. Technology 
is seeking to network knowledge in intelligent device 
that will be part of our functional fKoducK. Flexible 
organizations with cbwnsized management ami tech- 
nical staffe will emerge. After technok^ improves our 
efficiency, it changes the way we do things. We need to 
ctntinue to pnovic^ the means to li^n and think and to 
ateorb information overload, if we build our capabilities 
on knowledge of information use and share that 
knowledge through professional networks, then we will 
be in a strong position to meet the challenges of the 
future. 
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"Whatever the management stnicture, someone must provide 
campus-wide leadership and set the strategic direction 
for the use of information technology in the context of 

institutional mission and direction.'' 
SmaW&n and Ryland, Summer 1989 



3 

Organizational Structure for 
Managing Information Technology 

by Robert ML Blackmun 



Refleaing the Interest ofits readers, CAUSE/EFFECT 
has consi^ently published many outstanding, 
thought-provoking articles on isRies relating to 
organizational structure for managing infonrotion 
technolc^, indudingtheOmpus Computing Environnrents 
section in every issue These articles and features have 
helped CAUSE members develop an understanding that 
organizational structure is increasingly a ''critical success 
factor/ particularly in addressing the evolving needs cf end 
users and the converging technologies. 

The outstanding articles on organizational structure that 
have been published in CAUSC^FFECT can be grouped into 
several n^jor themes: 

• Centralization vs* decentralization of computing and 
communications servires for both academic and admin- 
i^rative funaions and users, reflecting our continuing 
efforts to balance the needs of specific individuals ard 
departments and the overall needs and resources of CHJr 
institutions 

• Campus information techrK^iogy organization structures, 
including articles describing specific information tech- 
nolc^ organizations as well as strategies for creating 
and redefining organizations that effectively and effi- 
ciently meet changing needs 

• The Chief Information Officer (CIO) issue and its imfwct 
on and importance to our efforts to plan and manage the 
effective use of information technol(^ 

One common idea aj^ars throughoutthese articles; the 
primary catalysts for chan^ in our organizatiOTs have been 
the merging of information technolc^ies and the aantinual 
increase in and demand for end-user access to information. 

CentranzatKHi vs. Decentralization 

The issue of centralization vs. decentralization has been 
the subject of considerable attention in our field, although it 
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is not unique to eitfier information technology or to higher 
education. In a September 197S CAUSE/EFFECT National 
Issues departnrent piece, Heydingerand Noiris quoted Jc^n 
Gardner froma cyjronictei^Higheffic^ ''Aroot 
disease of bureaucracy is the tendency to cemralization. In 
a well designed gc^mment, there w. uld be a wide and 
fitting allocatim of functiws between the center and the 
periphery.'' Kriegbaum (July 1982) paraphrased AlvinToffler 
in arguing a decentralized approach to information 
technolc^: 

Toffler suggests that centralization is we of the typical 
emphases of tf^ indu^rial mir^set It emphasizes con- 
trol from top down, and seeks to gain the efficiencies 
often provided by ^andaniized procedures and good 
internal cxx>rdinati(Ki. In th» centralized arrangement, 
the vertical line relationships are the orws that really 
matter. ... By contr^ a decentralizKl af^Koach, which 
Toffler claims is more characteristicof the high technol(^ 
information scxriety, expends upon the free flow of 
informatics topronr^ne effective decisionsthat are made 
as dose as pc^ible to the point of implementation. 
Mathezer Ouly 1 985) devoted considerable attention to 
the centralization vs. decentralizatilm issi^ in his article 
about Mount Royal College's implementation of an institu- 
tional framework for managing and using information 
technologies. He identified tfiree aspects of the issue: 

• Conffo/, or tfie locus of decisicwi-making power; 

• Location, or the physical siting of facilities; and 

• Functim, or the positicm of a given r^ponsibility 
within the organization (e.g., central vs. distributed 
prc^ramming or accounting function). 

Mathezer believed that ''it all boils down to a trade-off 
betH^n efficiency ^od effeaiveness. The former stands for 
the organizational advantages of control, uniform quality, 
economies of scale, while the latter is the symbol for user 
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needs, local productivity, greater initiatiw, etc' 

tt is interesting to note that Heydinger and Nonis ad- 
vocated decenb-ailzation ikTined in tenmof eixlHisef acc^, 
rafjnef tfian f^ysicai location of the equlpnnent: 

Decentralization provide computation c^iabilities atvi 
data access to efKi users. Wt^er the ctevlce actually 
performing tte OHn^ation is f^ysically located near 
the end user is irrelevant ... Anodlwr essential charac- 
teristic is that tfie users have access to the S)^em at their 
request, not at the choice of some other party. 
These authors defined many of the issues that would become 
increasingly important to Information tedindogy managers' 
effoffitofMOvideeflieictiveorganizat'uMial structures, inching 
the increased need foraandardstoensureccwnpatibility and 



''Decentralization can result in parochial views 
with little concern being given to the 
university-wide computer infrastructure." 



comparability afxl the importance of rect^nizingthe varying 
needs of academic and administrative users and im^ving 
both groups in planning. They also identified the conflia 
between xhe faa that "as the price of computing cwnes 
within reach of the individual, there will be an explosion in 
the development of specialized software packages," and xY^ 
view that the equation of resources in com(»jting has 
changed; personnel costs are now more significant than 
hardware ccsts. The focus among many supporters of de- 
centralization remains on the declining cosss of hardware 
and software, not the rising costs of personnel.' 

The definition of decentralization in terms of end-user 
access was also apparent in Olson's (January 1986) de- 
scription of an infcirmaiion systems ^pport unit in the 
admissions and financial aid office at the University of 
Southern California. His article dealt with "consolidation" of 
resources and local sufjport of users through the creation of 
Adminiarative Information Resource Sy«en«(AIRS). While 
Olson dealt with AIRS as a decentralize unit from the 
perspective of the overall institution, Iw also identified some 
of the significant challenges and benefits of centralization 
from the perspective of an administrative office providing 
support to a growing number of distributed end users outside 
that office, includi ng increased user expectations and demand 
fcH* support. 

Echoing the earlier emphasis wi coordination, Olson 
also focused on tf« importance oi cooperation between the 
central computing oi^ganization and adminisrative offices, 
the fad that limited and complex end-user software tools 
available at the time had a significant impact on "personnel" 
issues, and the need to ensure comparable salaries for 
pro^ammers working in central organizationsand irKiividuals 
functioning as programmers in departmental offices: "Until 
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the eral-user tools are usaNe and productive encHJgh so that 
users can <XKninued>eir normal jdx while taking advantage 
of the new tools, we should call a programmer a prc^ranrv 
mw," 

In their articte about instituttcKi-wkie cowdination of 
ctomraiized a}mfHiting, Alley, ^aub arxl Willits (March 
1 9B7) blessed tiiM decen&aiization is inevitable; thus our 
anention mustfocus m when and Ymt, rather than whether, 
todecentralire: 

Giv^ that conning will decentralize, man^en^nf s 
piefogati\^ are limited to: (1 ) how rapidly the distribu* 
tion of a>mputing will ewh«; ami 12) fww paltively w 
n^ati vely that evolutiw may affect the ultimate admin- 
i^ative functions of the institutiim* 
What can happen when dnsntralization is rnx coordi- 
nated at tfie institutional level ? in his article about deoentral- 
ij£d comfKiting at the qseraticyiai level, Muffo (Winter 
1 989) reported the results of an internal study comiuaed at 
a large, prcMninent research university of the cwiputing 
activiti« at one of the university's academic collies. 
The aiKiy found that many of the problen^ fonrrerly 
reso]\^ at the university level r^Tw had to be dealt with 
at t^ collc^ arKi departmental level The advantage of 
increased ccmtrol in tf>e decentralized environment was 
offset, at least in part, by the lack of experience in 
planningforcomputingat the academic and admtnistra- 
tive operating levels. 
Muffo identified vendor discounts ami softwan? site licenses, 
netN^rking, databases, supercomputing, and other rapid 
changes in technology as reasons that ^coll^es and univer- 
sities have discovered the need centrali«fd computing 
services in decentralized environmente.'' The college-level 
audy identified prd)lems similar to centraliod computing 
issues, including supervision of staff and the need for ''col- 
leg^ and departn^nts to ctevelop their own computing 
plans, including the budgetary components/ Muffo summa- 
rized the overall situation in terms of policy issu«: 

In the coli^ study, we found that it was more the lack 
of computing policies, rather tiian disagreement with 
existi ng pol icies, that seen^ to ca use th« most concern. 
Most of the diffi cuhies arc^ ixom a lack of coordination. 
The article concluded with a ^'challenge to the profession' to 
'deveic^ ft^rmal and informal mechanisms to assist opera- 
tional units in developing appropriate and effective policies 
and procedures for comfxrting without taking back the 
responsibility for it.'* 

This is a new role for most, quite different from that of the 
technician or the fcHrner '^czar* whose job was to allo- 
cate. So, while tfw prdblems seem familiar, the role of 
the computer professional in solving them is new and 
different 

Similar Issues were addressed in Kettinger's Fall 1990 
award-winning article on decentralization of academic 
ccxnputing, written from the perspective of an assistant dean 
re^x)nsible fc^" a coil^-level comfHJting organization 
viding decentralized suf^xjrt within a large university. Ac- 
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cording to Kettinger^ witfi decmratization, users believe 
that ttiey are at the locus of corttrol, that tlwy have at their 
di^x»al a niyri^ of a>mput!ngc^ions, and thatth«y can be 
judicfous consumers. He identified several proljlems with 
decentralized academic compHiting that are similar to thc^ 
cited by f^ious articles^ incliKJir^ the po^itriltties that: 

• decentralization can result in parochial views with little 
concern being given to the university-wide computer 
{nfrastructure; 

• camfXiS-wide mechanisms to effeaively coordinate 
COTfifRiter and telecommunication resource in a ctecen- 
traiized environnwit do not exist; 

• with greater scope and ccmipiexity of decentrali^ 
OHT^iHJter operations conrr^ the need for more suf^XMt 
personnel and associated qjerating budgets for new 
equiymtent arK^ naimenarKe ^F^x>rt; and 

• decentralized v>in^ting staff may feel isolated from 
their computer cotiea^es and their upward n>d>ility 
maybe stifled in smalierdepartnwntal or college suf^X)rt 
CKganizations, 

Other possible disadvantages of decmralization he not^ 
included user responsibility fc^ their own backup, security, 
and updates of the individual progranv and da^ sets arrd 
those la^ proprietary databases used in research that reside 
on departmental and individual machines, and greatly in- 
creased diversity of equipment and software on campus. 
Despite these challenges, he presented a ^rcKig case for 
decentralization based on tl^ advantages ot disdpiine- 
specific suppcKt, including more effeaive suf^iort for the 
academic mission based on improved knowledge of the 
discipline, increased user productivity, gneater computer 
integratiCHi into the curriculum, and demon^ration of a high 
level of faculty support as a means to both attract and retain 
quality faculty. 

Accordingto Kettir^, the provi^i^ of discipline-specific 
support requires r^ roles fw tfie computing centen 
, . , the computer center will be re^xmsible for operatif^ 
mainframe cc^riputers for university administration and 
providing mainframe prwessing for tfiose academic 
departments that do not possess their own departmental 
mainfrantes or mi niconriputets lard for] facilitating co- 
ordination by organizing policy-making aaivities and 
providing technical advisement 
as well as new roles fcK the departmental center as the *focus 
of academic computing'': 

Specialization of both hardware and software will 
continue to require discipline knowied^ to suf^x)rt 
increasingly cmipiex instructional and research com- 
(Hiter applications. ... {M]ore and more new computer 
support p^sonnel [will be IcKiated) within departnwits 
[and will be the] principal contaa for computer users 
with problems and wilt act as the liaison between tfie 
department ami the university concerning computer 
policy 

and new roles for individual users: "'autonomous computer 
users must now take responsibility for developing their own 
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1'he new posture the central comfHiter 
organization requires moving from a 
reactive-operational role to a proactive- 
leadership stance ..." 



applicatiOTs as well as maintenance, backup, and secu- 
rity of tfwir data * Kettinger's ccmclusion summarized our 
changing vi^ of (tecentraitzation: 

... the new p(^ure of the central cwnjMJter wganization 
requires moving from a reactive-qaer^icmal role to a 
fKoactive-Ieade^ipstance land] the central computing 
cvganization mu^ become infomiation resource plan- 
ners, facilitators, and technical consultants. 

Campi» Infomiation Technok^ Oi^izational 
Structures 

A number of excellent articles on general issues of 
organizational strategies have been pulMished in CAUSS/ 
EFFECT. Concerned primarily with organlzatlcKial modelsto 
supped end-user cxmiputing, Biackmun, Hunter, and Parker 
(Fall 1 988) described the characteristics, advantages, and 
disadvantages of four otganizattonal rmxiels: oid-user cxxn- 
puting support in MIS, eml-user computer suf^xm oentral- 
ized outside MIS, the Infcxmation RescHjrce Center, and 
function or disclpiine-CM-iented support After relating Rich- 
ard Nolan's Stages Ttwory of technology assimilation to the 
convergence of tedinolo^es, the authors described an or- 
ganizational moctel for information services that had been 
proposed by Robert Zmid which combined "decentralized 
'entrejwneurial infiwination-related behaviors by business 
units' with centralized planning, ccmtrol, and support of 
technologies." 

local units provide functi(»ial/discipline related 
support, while central units Insure that these behaviors 
are <tetrimental to the enterprise's information tech- 
nolt^ po^re in either the sivxt or long run." 

The two essential ingredierns in bc^ implen^nta- 
tions are the provisim of firja line, diaributed support 
^aff wN3 are familiar with the particular needs and 
capabiliti^ of a @mip of faculty or staff members, and a 
secomJ line, centralized support ^aff who are familiar 
with a variety of technol(^ies which can be used to meet 
the needs of various end users. 
Ju^ as the rise erf eml-user ccxnputing (Kompted discus- 
sions of hK)w to (Kganize to serve this growir^ s^ment of the 
campus community, so tf>e nwrging c' computing and 
communicatkms technology ga^ rise to the recognition that 
organizational changes would be r^cessary to deal with the 
resulting nranagement issues. Creutz (May 1986) offered 
sound advice in this r^rd: 

The ideal teleoKnmunications organization is central- 
ized. All telecOTimuni cations issues should be handled 
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Campus Computing Environments 



Campus Computing Environments 
March 1978 — Summer 1991 



In ackiiticHi to articles providing overail c^ganizationai 
nrodeis and strategies, CAUSi/EFFECT has provided 
readers with a view of tf% inficNinaticxi t^hrK^logy orga- 
nizatiOf« at a variety of campus^ thrm^ the C»n|»js 
Computing Environments section in each issue. The 
campuses featured in this section have included t{% full 
range of inaitutions— Inwn small, private liberal arts 
cdie^to single and multi-campus axmminitycdleges 
to medium-sized (MJiblic and private univ ersities to the 
largest fHibltc arKl private researdi univ^ttes. Similarly, 
a full range of infomuftiwi ^dirx)logy (Kganlzati(»ial 
structures has been refyi^ented, Indixilng hi^ly au- 
toncMTKHiS academic arxl administrative om^uting cen- 
ters, combined cwnjinJting services cxganizatitms, and 
organizations designed to fully integrate information 
resource managerwnt functions under a chief infwma- 
XUxi offiar. 

An examination of the o^nizations featured in this 
sectirvi of CAUX/EFFECTcidn year {see figure) reveals 
a high level of interest in "combined' academic and 
administrativeoiganizationstfirou^ 1 984.Sui»equently, 
organizations that inte^ate information res(Hirce man- 
a^ment under a chief information officer recei>^ in- 
creasing attention, it is particulariy inter^ting to note 
that, in the period trough 1 984, many of the camfHJses 

having "separate' organizations were n^ium-to-large insitutions, while many small-to-medium sized infiitutions 
had 'combined' (Kganizations, perhaps due largely to budget considerations. l-fcTwever, since 1985 the featured 
campuses that had or were changing to combir^ or ClO/IRM-type c^anizations consistently ha\^ included al I sizes 
at id types of institutions. In the same period of tin«, the information about campus (Kganizations has evolved to 
include ctescriptions of the overall mission and the planning approaches that have been used to successfully use 
infomriation technol<^ in support of inaitutional gpals. 
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in one office, and these issues include planning, engi- 
neering, (XjrfcKmance, Of«rations, maimenance, and 
procunement for both telepht^es and data communi- 
cations. In Edition, it has top-level visibility, ideally 
with a direct reporting relationship to senior inaitulional 
management. 

The telecommunications office must not only handle 
the day-to-day mechanics of running ycxir systems and 
switches and networks, it must also provide a supped 
structure for the entire institution's a>mmunications 
purchases. 

Lilly reported on Virginia Tech's newly created Commu- 
nications Network Services (CNS) organization in a July 
1 985 article that discussed mission, rationale, and goals for 
CNS. The new organization resulted in the ''mtegration of all 
voice and data communications aaivit'»es, fnctiKJing man- 
agement, acquisition, disiributiOT, and maintenance of in- 
telligent workstation facilities/ CNS was cheated to: 



• ensure the continued availability of basic, reliable, 
and competitively priced communications services 

• ensuretheavailability of advanced functional capa- 
biliti« in siate-of-tfie-art communications sy^ems 
which ar> critic*;! in overcwning the geographical 
isolation of Virginia Tech 

• devetop and maintain a ffve->^ar plan for the ac- 
quisiticKi, development, and management of a 
consolidated University communications utility. 

Reflecting emerging theory in the corpcwate sector that 
flatter organizations are more approp'iate in the information 
age, Barone's article about the need for nwe flexible or- 
ganizations in higher education (November 1987) advo- 
cated a matrix management or 'contingency approach"' to 
organizational sructure to cope with what she termed tlie 
''computing convulsion/ SJw ctescribed the approach de- 
velof^ed at Syi^acuse University to respond to planning for 
COTverging technologies thus; 
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Under the contingency approach, ofgani2i»4lonal struc- 
tures are (tetermined bf the existing mixture of conn- 
ing equlpnrwnt on can^, the InstituliOT's computing 
plan, the culture of the Inaltution, and the strategy 
chwen to achieve the Institution's goals. 
Based on the author's experlefKc, there were both advan- 
tages and challenges with this approach: 

In contrast to traditional structures that suppoft a static 
environnwnt, a nutrix structure employed in a cwtin- 
^cy ^proach to management permits the targeting of 
resources m«e effeah«ly, the elimination of overlap 
and duplication, and tf>e stren^hening of weak aieas. 
lit] encourages a blerKling of organizational units, and 
the omsingof ojganizational ban-iers; it emphasizes the 
achievement of specific goals, and recognizes rapid 
change in ^ envlronmem. 

The contingency design, however, presents a lead- 
erehip dialtenge to avoid confusioi r^arding responsi- 
biiiti^, turf battles, buck passing, and otfwr dysfiinc- 
tiwial behaviors. CooperaticMi and rommunications are 
esential. 

Barone identified key berrefits to both staff members and 
users. Including "fosterlingl among the staff a far broader 
understanding of and apjKeciatlon for the academic and 
administrative goals of the University." 

In a Winter 1 990 Viewpoint article, Davis summarized 
an organizational paradox f»:ingthe fwofiesswon, also echoing 
themes from riie corporate secte>n 

IS is being asked to move in (^3p(Kite directlcwis at tfie 
same time— 4o disperse control by flattening and 
s|[Heading out the information management aruaure, 
while implementingincreasingIyaKnplicated,int^raled 
systems which physically and logically span the orga- 
nization, and require a great deal of coordination. 
Davis described three dijectlves for the informatitHi tech- 
nology organization in dealing with this paradox: (1) "... 
establish an enterprise moctel which describes how infor- 
mation flows through the cwganlzaticwi Ito] promme under- 
standing of how and where Information is used, and provide 
the basis for planning"; (2) use "the infonnation gained from 
the enterprise model to axwdlnate the deployment of infor- 
mation resources throughout the organization*; and (3) 
adopt "industry-wide, open standards when^r practical." 

Two other recent articles have dealt with organizational 
issues based on the continued evolution of both the business 
environment andtechndogy. Nolan (Winter 1 990) illustrated 
the benefits of the network organization as a replacement for 
the functional hierarchy: 

AppleComputeroffersagoodexampleoftheimportance 
of shadow networks. As a new organization, Apple 
doesn't have all the "baggage" that some other organi- 
zations have. Nevertheless, it has embraced the idea of 
the network as a preferred structure, and has put into 
operation a number of related ideas, such as: modular 
groups Instead of traditional marketing and manufactur- 
ing functions, task-driven operations, management by 



dissert, organic organizations rather than fixed organi- 
zau'ons, a global network, a global Apple knowledge 
base, and a global executive Infbmnation system. It has 
erritraced this phllosc^y formally and has begun a 
^rategy to there. 
Nolan dted ^ dramatic differences in saliK per employee 
between Af^e ONnputer and two c^wr 'vneW managed 
companies' as examples of the benefrts of "establishing a 
diffenmt paradigm." 

Jhs OHidusion to Freeman and York's article ab(MJt 
cllent/servBf architecture (Spring 1 991 ) described the orga- 
nizational impaa of this new model: 

The shape of the IT organization must also change. The 
tradltionof separate and folly sdf-sufRdent administrative 
arni acactemic computing units will rro tongw be api^o- 
priate. tnstituttons cannot afford to fund nmltiple staffs 
for networking, operations, workstation development, 
and so forth. Nor can they wait for ultimate clien^server 
standards and technolc^ solutions befcKe developing 



''Neither the centralized support paradigm that 
worked with hierarchical mainframe computing, 
nor the decentralized model of the mid-1980s 
that emerged to support widely dispersed 
microcomputers, will be sufficients 



new support infrastructures. Neither the centralized 
support paradigm that worked with hierarchical main- 
frame computing, rH>r the decentralized model of the 
mid-1980s that emerged to support widely dispersed 
microcomputers, will be sufficient. Just as client/server 
architecture implies that processing is done on a diarib- 
uted basis (i.e., where it can be done most efficiently), 
end-user, network, and application devefopment sup- 
port will also have to work on a distributed model with 
some fonaions performed centrally and others at the 
local user sites. The viability of the client/server archi- 
tecture will ultimately depend on the willingness and 
ability of central information technology staff and user 
groups to reorganize Into cooperative teams to support 
the new architectures. 

Rise of the CIO 

In addition to articles on organizational arategies and 
structures, CAUSE/EFFECT has published articles on the 
specific issues relating to Chief Information Officers (ClOs), 
often related to Information Resource Management (IRM) 
organizatkwis. 

In the first CAUSE/EhFECT artide to suggest the concept 
of an "information officer," Kriegbaum (September 1 980) 
defined the role of what he tenned Ihe management infor- 
mation officer" in decision-making: 
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''Pulling all the information and communication 
functions of the campus togef/ier unchr one 
comdinator should prom(^ the amprehensive 
system solutions that colleges will need in order 
to remain competitive." 



... when proaaive decision-making will be c^ential to 
the purajit of excellence, and in some ase to sheer 
airvival, a management infcxmation f^csr may oyitinue 
to «nef^ as chief coordinator. ... This office serves tfte 
institution by identifying, clarifying, infe»ming and co- 
ordinating key institutional decisions. He/she takes a 
leadership role in the process of finding a good fit 
between each decision and the decision process para- 
digm within which the decision is n«ke. ... Tlie role of 
the managen^ infarmatioi officer is to Idemify k^ 
decisions which the college must face, and to structure 
them as understandable system events. ... He/she helps 
the cxganlzattcxi clarify who is deciding what, when the 
decision will be made and hm it will be made. ... 
Several factors have been converging to create the need 
for a manag«T«nt information officer who dow not 
make key decisions, but who is aggressively and sig- 
nificantly involved in identifying, clarifying, infbnning, 
and ooordinating key institutional decisions. 
A year later, two other authors, taking a slightly different 
approach, described a functional organization that wtwld 
suppCNt intonation and coopwatioi among information 
technol(^ support units. 

Robinson (Sef«ember 1981) reported the recommen- 
dattons of the •Working Party," a ^oup of leaders from 
hitler education, industry, and pro^^onai associsttions 
who had met to discuss the future of information technology 
and the o|;Miwis and opportunities it offered higher educa- 
tion. Among their recommendations was the possible cre- 
ation by camfMJses erf an information resources arxJ syaems 
organization that would "Join together many of the organi- 
zations and funaions presently charged with aspects of 
corporate information mana^en^nt* Listed among those 
were computing, the campus ccwnmunicaiions network 
(including vkieo, teleptone, and data networks), interoffice 
mall service, the media center, campus printing and repro- 
ductiOT services, and tl« camfHis library. 
Heterick (November 1 981 ) wrote, 
SOTie of the information disseminating and facilitating 
office on nfKist campuses %vould induct the Library, the 
Computing Center, the Learning Resources Center, the 
mail center, copy centers, print and photo shops, and the 
telecommunications center. Each of these organizations 
has a particular area of experience and expertise and 
shares a common goal of cost-effective information 
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dissemination. On nrany campuses some report through 
academic chamwis, some tiinx^ adminisirath« ciwn- 
nels. A strong case oouki be made for structuring the 
organization such that these offices reported throi^h the 
same channel, encoun^lng the synergy necessary to 
seize ^ opportunity to nx>ld an infcKmation inten»ve 
uni^^ity. 

The problem is not so nwdi to manage these people 
(In fact, this is probably exactly the wrong thing to do) as 
it is to manage ^ physical enviitmn^t and cwnrrnini- 
cation links thm tie them ti^her. 
Having proposed In his earlier article that the manage- 
ment Infomwtlon officer not nwke the institutioo's key in- 
formation decisions, Kriegbaum proposed in a second article 
(July 1982) that line respon»bility be consolidated to 
maxirroze^derKy and cwipetitiveness, approaching more 
closely the IRM oiganizational model: 

The best organizittional model would frface all the 
inf(xmati(Ki and communication systems of the college 
urvier one cabirwt level administrator with a msKiate K> 
make them as integrated, efficient, and flexible as pos- 
sible. This approach accept the college as a knowledge 
organization in the context of a high technoic^ infiw-- 
mation society. The areas nomwily included would be 
the library, the registrar's office, instruaional media, 
phoiK and mail services, ir^itutional research, mark«ir^ 
research, data processing, wtrd processing, ar^ all 
operatlwal and ^ategic managenwrn report systems. 
F^illingall ihe inftymatioi andccwnmunicatioo functions 
of the camfws togrther uniter orw cocwdinator sNjuld 
promote tfw comprehenwve sySem soiutiwis that col- 
leges will need in CKder to remain competitive. 

The college ^ai will prevail as a knowledge organi- 
zatiwi in a high technology, pcMl-induslrial society will 
nwe purposefully toward tf>e creating of an electroni- 
cally integrated campus with as little paper as possible 
arKi with as much free access to as much cm ar^i off 
campus infbrmatitw as funds will allow. Sudi a college 
will be reducing the propwticMi of budget spent on 
people \o do bw level clerical tasks and increasing the 
ctollar invB^nwnt per person in infitKmation and com- 
municatton techrwlt^. &jch a college will reduce 
CM^anizational barriere to the free flow of infwmation 
ar^ ideas by placing all of these sy^ems urxler one 
admini^rator. 

Based on observations of a number of institutions that 
had dios^ to establish a ciiief infionnatkMi officer petition, 
Fleifs May 1986 »ticle expressed concern about the ob- 
jectives and characteristics for success of such an endeavon 
... the impetus to have a corr^ter czar was to be able to 
continue to allow all of the other top-level people to 
aviwd learning n^at tt^ themselves rweded to know 
about technokigy. They wanted all of the resp(Misibility 
in one plat» and in one position, so that tl^ didn't have 
to deal with it. 
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The auth(»- dKcribed several important ^its that need 
to be fK^^entto ifKrease the chanc» hr »tccss& 

The first trait Is a well-thought-out positirai on comput- 
ing, resulting from a great deal of expeileice, including 
having ma<fe some big mi^tes. second is tiiat 
upper level administration and faculty should already 
know a great deal about techrraiogy. Thiid, tfie com- 
puter peq^e ^xxild already know a great deal about 
their institution and about higher education in general. 
Fourth, the uf^r level ^xnjld have internalized erxH^ 
of the issues sumoundir^ techr^c^ in higher educa- 
ttfHi to be aUe to make infc»ined Judgement. Th^ 
^uki be lodcing to rely (m an expert or a liigh 
prlKt* to do the decision nraking U» them, this being an 
anathema to the very nature of collegiallty. Fifth, the 
school ^HXild have a governance structure in place to 
liaen to input frwi ail over the campt^ Sixth, the 
institution shfHild have already nrtacte significant inroads 
into erxi-user computir^ and distributed processlr^ 
And, finally, the school shcHitd have an o\«rall i^rat^ic 
plan in place, from whidi the long-range computing 
plan can be drawn. 
Pitfalls to be avoided in attemf«ing to establish such a 
positi(K> were described thus: 

The timing ... is altical. Having a czar cchto cm campus 
too early means risking that tiiere won't be the suf^iort 
structure in place for the person to suc(^. It could be 
that there will be too much or too little power placed in 
the position. W<w$t of ail, the expectations for the 
position may be so entirely unrealistic that they will lead 
to nothing but a great deal of frustration and disap- 
pointment. 

Fleifs ckjsing summary seemed to support other authors' 
suggestions that the chief infbmiation officer emphasize 
collaboration rather than liiw management functicwis. 
What we need ... is someone who can help expand our 
torlzons and our opportunities. We need someor^ wIk> 
wi 11 be an enabler. And whi le we want to have someone 
to help us take the very best advantage of technological 
innovations, it is critical that we provide the right envi- 
ronment for success. 

In a May 1 988 article, Robinson reinforced much of 
what Fleit had written when he prqx^ed that 

... the view of a computer 'czar,* wielding extensive 
powers over inrtitutional computing ar^ information 
sySems, is changing. While strong management is more 
than ever required to accomplish and expedite the goals 
and tasks laid out and extensive ^ill is essential in such 
areas as technical evaluation, negcxiation, contracting, 
and perf(ymance measurenwrt, ... the "czar's" role is 
altering to we of suj^rt, leactership, and motivation. 
The role shouW be one of service, with a responsibility 
to establish policy through cOTsensus. Real leadership 
skills are essential. 

Finally, intheir article about cooperation and leadership 
in information technotogy management on campus (Sum- 

o 
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mer 1989), Ryland ar^ Smallen surmiarized the need to 
char^ our technok^-based approach to reflect the evolu- 
tkm of infiiymation techndogy m our camfxises. They 
emfrfiatized signifk:ant "fences hr diange': 

We need to cmfirm the potential for enhancing national 
competitiveness si^ge^ by the use of information 
technokigy in tfie education proces, both in tiie class- 
room and in the provision of information to facilitate 
deciskxi-making In the busir^ssttf in^itutkmal manage- 
nuer^ 

Realizing that "hamessing the resources of each Institu- 
tion in tf« mosi effective manner will ... require strong 
campus leadership, and coc^i^tion among tiw compo- 
nents of Infbrmatton technology centers," they proposed an 
actiixi plan incliKlir^ sev«-al critical points: 

Whatever the management structure, someone nrnifl 
fKovlde camfws-wlde leadership and set the strategic 
directton for the use of infomation techrwlogy in the 
context of instituti(xial mission and directi(»i. most 
critical Information technoli^ resource is staff exper- 
tise and it is more a^-effective to share it broadly. ... 



nVe need to confirm the potential for enhancing 
national competitiveness suggested by the use of 
information technology in the education 
process, both in the classroom and in the 
provision of information to facilitate decision- 
making in the business of institutional 
management." 



Our profusion is at a critical junaion. The roles of our 
computing services organizations are changing. The 
end-user/distrit»ited comfxjting revolutk^n is leading us 
toanenvirwiment in whldi inforniationtechnotogy will 
be put to use jximarily by the university professionals 
who know their own jote best. The roles trf infbnnation 
technology professionals vsdil increasingly becc»Tieth(Ke 
of planners and consultants, ensuring access to arxJ 
connectivity between informatiCMi resources. Fulfilling 
these roles will r«^uire a broad perspectiw, orw of the 
general i« who undenaands the needs of all campus 
constituencies. 

We face many challenges and opportunities as profes- 
siwrals in infomaiicKi technology organizations in higher 
educatioi. In tiie visionary article based on his CAUSE90 
keynote address published in the Spring 1991 CAUSE/EF- 
FECT, Heterick offered an "information triad* organizational 
paradigm to carry us into the future, a fitting closing for the 
discussion in this chapter: 

We have witnessed the rise and fall of the "computer 
czar." The latest management paradigm appears to be 
the Chief Information Officer. Some wag once remarked 
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thafifMachlaveHlwereallve today the Prince wouWbe 
a OO." I would hazard the heretical notion that the CIO 
posit'KKi may nxA be well suited ^higher education ar»i 
may prove as ef^wnwal as rtw 'cwnf^r ciar.* ... 
There area numberof can^ussovicewganlzMlorw that 
have in awronon the storage, organization, and delivery 
<rf Infonnation. Among these I would include the com- 
municatiors organization, the com(Hitif^ center, the 
library, printing and repr(^afrfiics, leamingtechnology, 
and even the campus mail. Joint planning amc»^ these 
CHganlzations not only makes sense, but is a necessity If 
we plan to leverage information techndogy. 

Herein lies an opportunity and a choice. The oppor- 
tunity is to bring these activities together under a com- 

focal point If we do so, we quiddy reali« tfrat we 
have gathered together 10 to 20 percent of the institu- 
tional budget On many campuses, this grouping will be 
larger than any one of tfie institutimal ojll^es. The 
choice will be whether to institutionalize another vice 
presidency and to develop these services internally, or 
w^her to see this as a fundarinental part of the institu- 
tional planning effort and "outsource" all, or nrast, of 
thKe service. By "(xitsource" I cton't nec^sarily mean 
a commercial alternative, although I wjuWn't rejeaout- 
of-hand tfiat p(»sibi!ity. Perhaf» more likely would be 
the rise erf nca-for-profit serviat providers to the educa- 
tional community. 

We have an interesting set of opportunities in a 
period of economic sireK. Conventional wlsdran might 
suggefS that v^ retrench, protect our sacred cows, and 
wait for better times. A bolder strategy woukJ be to seize 
this opportunity to reengineer our in^itutions (at least 
the infonnation technology infrastructure part of them) 
not just to cope with economic stress, but to truly prepa re 
our institutions to operate in the "information age." 
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successful computing is a partnership between f/je 
central computing suf^rt organization 
and the client department." 

Sanders, ^ing1991 



4 

Personnel and Operational 
Man^ement Issues 

Albert L, leDuc 



A great many articles that have appeared in CAUSE/ 
EFFECT over the past decade have been con- 
cerned with adier the large management issies 
caiffomingcemralizedcomjxitingsefvicescH'with 
the more imnwiiate perswinel Issuer omffDnting everyone. 
M times it seems as if the importance of th(»e broad issues 
overpowers topics related to operational cc»icems. While 
we all may be intrigued by the latest applications of technol- 
ogy, an equally interesting endeavor is how organizations 
and personnel move together toward common goals. 

Key topical areas that authors have dealt with in CAUSE/ 
fFFfCr include: 

• Communication and cooperation 

• Personnel issu« (recruitment, motivation, produc- 
tivity, development, evaluation) 

• Managen«nt roles, relation^ips, arxi ayles 

• EntfBpreneurship ar«i marketing 

Both tfie quality and importance of these topics become 
clear in any review of the articles fHiblished in the ilrst dozen- 
plus years of CAUSE/EFFECT. Even more telling is the fact 
that in the ten years that articles have been considtered for the 
CAUSE/EFFECT Contributor of the Year Award, four of the 
award winners have dealt with pereonnel/operational is- 
sues—a significant representation in this area. 

Comiminkation and Cooperation 

The problems and opportunities surrounding communi- 
cation have been central to many C4tyse^fFfCr articles, 
even those ostensibly about other subjects. Explicit advice 
about written communication was given by MulMns (Sep- 
tember 1983) in an award-winning article in which she noted 
that writing as good communication has more to do with 
thinking than with writing: 



Effectiw communicatifw^ depends on several ingredi- 
ents. Of these, an ap^^opri^ readability level and 
thortxt^ analysis of audience nr^it special attention. 
Withoutthatatt0n(on,even the most carefully researched 
work will ma achiew the impact it could have had. 
Mullins' article explained readability levels and audi^ce 
analysis Cwrite at leaa two grade levels lowerlhan your least 
educated read& hasccKTipleted") and provided many useful 
tips for ^ood communication ('when people pick up 
something we wrote, we have five to seven seconds to ^ab 
their interesf). 

When corrwiunicating witfi non-technologists, it is es- 
pecially impcHtant to avoid the •jargon* of our profession. In 
an article about marketing the computer plan, Hawkins 
(November 1 987) advocated that the plan be written in the 
simple, easiest-to-under^and manner possible: 

Techrx}l(^ical jargon ar^l buzz words may create bar- 
riers, detracting from the efficiency of cwimunication. 
This technological jargon is sometimes perceived as a 
fo-mof myaicism, cwacteliberate attemptto keep people 
from undei^anding. 

Ellzey (March 1 978) noted that successful communication 
is a pre-condition to sucrassfol systems: 'Communication is 
a neglected child, deserving con^nt attentiw in cxder to 
realize Its full benefit' His article set up a communication 
structure for a systemsdevelopment activity at a hypotheti cai 
university. He was trying to avoid the communication 
problems inherent in classic pass-it-around situations, best 
underaood by mo^ peof^e fran tlw parlor game of •gossip.* 
Ellzey established that "interaction is the key to successful 
communication." 

Penrod and Wasileski (November 1980) quoted from 
Steiner and Miner's Management Policy: 
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CcwTTmunications may be conslttered at four difiiereit 
levels of analysis. One J: !"»rj|personal, which relates to 
tow an individuai takes in, processes, and produces 
COTmunlcatirois. A second islnterpefsonal,v^ich deals 
with interactlwis between individuals and groups. Third 
is the flow of conwnunications in channels in cKganiza- 
tiws, both formally and inftsTnaily. Fouf^ are sysans 
of data flow, including compute apfrfications. The mste 
effident these systems are, the better will be Imple- 
mematioi of policies and strat^es. 
E^abli^ir^ organizational sbuctures to facilitate b^er 
communication with user d^artments has been a sub- 
theme of several CAUSL^FFSCT articles. Sanders' Sf^ing 
1 991 article described the Departmental Computing Coor- 



"Employees care because they have a voice; 
management reaches better decisions because 
employees have that voice— and care." 



dinators prt^ram at Loyola Uni^«rsity Chicago, an idea that 
could v&y well be a model for cOTimunication and coor- 
dination. Essentially, Loyola's an-angenwnt calls for the re- 
assignment of some areas of end-user computing responsi- 
bility to users, who are sometimes LAN managers and 
sometimes secretaries. Although the program was intended 
to lemage both computer and staff r»ources, its value in 
enhancing cooperation was also recognized: 

A key asaimption of the prt^am is that successful 
cwTiputingisa parflTer^lpbetwew> the cental computing 
^pport organiz^ion and tte client ctef»rtment. ... The 
Departnwntal Computing Cocwdinator program has been 
quite successful in meeting the primary objectivt of 
Inr^xoving communications between IT ar^i its clients. 
The Univer»ty Michigan also created a vehicle for 
ensuring good ccnnmunication between central computing 
and departmental faculty and staff. Cross, Elser, and Tuer 
(Winter 1989) described this mechanism— called the De- 
partnwntal Planning Team— as the solutiw to the challenge 
of providing •information technology planning support for 
the Universit/sschoolsandcolle^ Without such assistance 
across the full range of comfKJting issues, th«re was no way 
to ensure that the Infonnation techrnilpgy enterprise' would 
be coherent, integrated, and efficient within the University's 
hl^Iy (teceitrallzed CTvironment* 

The need for communication and cooperation is why 
people constantly devise new nwdes for systems analysis, 
why people debate the appropriateness of the "user* desig- 
nation, and why people hsm and haw abcxit the political 
consequences of organizational chan^ Cooperation is t ? 
major reason for the concern that people express about 
communication arKl many other personnel issues. How (to 
people work tether effectively? As with many items that 



deal with personal relations, our comfort level for coopera- 
tion is only emphasized by the foundational irr^xmance it 
has. Although only one CAUSS/BFFECT article dealt spe- 
cifically with the need for coc^Jeratit»i on can^us (Ryland 
and Smallen, Summer 1 989), It Is fundamental to much of 
wh^ we actually do as managers, and thi» it is not surprising 
that it has been an underlying theme in many articles 
publisJwd In O^USfi^FFfCTover the years. 

Personnel l^ues 

Managers within tt» c^fHfting sendees environment 
face an unusual array pr^sures: technolf^icat diange 
affects them much more than other managers; critical 
proj«:& and (teadlines are the norm in their areas; and 
in most cases severe co^ conaraints |»evail .... Hi(Wen 
amid these pressing prd}lems are a complex of 
underemphasized activities that form the real locus of 
concern for ti« a^ute manager. (LeDuc, May 1985) 
That real kxxi& of c»nrem is personr«l issi«s. Outside 
consultants are usually b«Kj^ into the a>mputing services 
area to solve a spedflc and defined problem for which 
assignment of internal resources is impractical. However, 
one of the hickien agendas tiiat occasicmally crops ^> is that 
using outelde conwitants may alifnv the organization to 
awwi persOTnel mana^nwnt Issues. In a March 1 979 article 
still useful today for its intight, Dickens noted that, even with 
the u« of (njt^de consultants, internal personnel manage- 
ment cannrt be Ignored — "successful projects seltfom have 
as much as half of their full cost reflected in externally 
acquired rwourcw"— so attention to internal penonnel re- 
sources is still paramount. 

Whatpressingpersonr»l issues have managersoccupied 
then^elws with, at least as s^ between tfie covers of 
CAUSE/BFFBCn First of all, there is reauitment, which ac- 
cording to LeDuc Ouly 1982) is a "key part of personnel 
management activity . . . |th«l takes a lot of effort' But there 
are many reasons why it is important There is no wbstitute 
for attention to personnel activity. People cause systems and 
activities to pfiosper." The point of this article was that 
recruitment is the first step in aisuringthai the correct people 
can be brought to work effectively m the correct jMofalems. 
That can be, In some ways, a remarkable epiphany for new 
managers in tfw informatiwi techrwlogy area, who somehow 
expea pec^le problems to disappear under the com of Ic^ic 
ar^j techniqi^. 

Once the ri^t people have been hired, what haf^ns 
next? A May 1980 LeDuc article explained external and 
internal mc^Valfen, coming ckiwn &\ the ^cte of the Im- 
portance Internal mmivation. We stould na be s^king to 
detemiine nwtlvat'ton In wder to 'satisfy* emptoyees; rather, 
'the employee must be re^X)nsible enough to want to 
i n^)rove perfcM^nance.' Tt« manager 'needs to e^W ish and 
encxHJrage an atmc^phere that vali^ achievement and 
challenge.' A specific and valid rrxsivational technique is 
the structured retreat. Wlxson (Summer 1 989) detailed how 
wganizational enthusiasm can be gained through a manage- 
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ment-sponsofed retreat, which fmjpagates a positive phi- 
iosc^y: "... atrue%^n-\Annscenaria Employeescare because 
they have a voice; management reach^ better decisi(»ts 
because employee have that wi€»--ami care." 

The related issues of produawty also should be occu- 
pying the manager's time. An article by Davis and Smith 
(Mardi 1 9B4) software trols, hardware toc^s, internal 
motivation, communicatic»i^ ami training as foundations for 
produaivity. The autfv^ also proposed closer cooperation 
with tf« computer science area to beiwfit fincwn research: "All 
the improved tools and methods, staff education, and staff 
motivatiiMi that lead to mcHe fmxluctivity during analy»s, 
design, arKi Implementatltm also |:»aduce a mate maintain- 
able product' These authors also cited son« specific guide- 
lines for enhancing productivity that are very prescient, for 
exam|:He: tfie banning of assembler language code, the useof 
a|^iicati(»i software packages, the use of a self-a»nained 
query language, the provisiai of direct access to equipnrffint 
by users, and the responsibility of effective apfrficatiw 
program documentation. An excellent vehicle for enhancing 
productivity espoused by McDonald and We^ (Sef^wnber 
1980) was tlw eliminatiwi of printouts for pn^rammere. 
Thougti those authors corwidered this practice at Brigham 
Young University "heresy* back then, today it is a matter that 
is virtually doctrine. 

A key article by Collier (ianuary 1982) tied together 
attitudinal motivation arKl development as pre-requisites to 
produaivity. The author noted that "unfavorable attitiKies 
will block job involvement and produaivity." The manager 
is not a mere pas»ve onlooker: "The employee-centered, 
supportive, participative, satisfying managerial environment 
is one in which productivity flourishes." 

Personnd develc^mKnt, that is to say ttw process of 
imjMovIng staff capability, is also of prime importance to 
pec^le considering successful and necessary management 
strat^les. Clearly, this is becoming an ever-more-critical 
issue today. Re-iraining (or reengineering, as some pec^le 
put it) the workforce In computing is at tl« top of the a|^ncia, 
as the volatility of the field virtually dictates continuous skill 
development. But this is not a new issue. In his remarkably 
comprehensive article, Dickens (already cited) stated, "Per- 
haps the greatest single challenge computing managers face 
is the retention and continuing development of a skilled 
technical staff," He emphasized that a key management 
strategy has to be keeping your own personnel abrea« of this 
ever-changing Held. 

LeDuc's November 1 983 article devoted to staff devel- 
opment alleged: 

No organization tcxiay can afford a large prc^nion of 
people whose skills are nothing to expand. The healthy 
organization always has numerous people who want to 
work toward more responsibility, who want to (ievelop 
their careers, or who want to upgrade their skills. 
Clearly, tfw manager's duty is to promote that healthy 
environment: 
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Perscmnel (te^^k^ment is a leada^ip role ... . In a 
technolc^ical field, tfie perscMi does not develop 
himself or herself is actually going backwards. The pace 
of change dictates ^ai the organization encourage in- 
dividual ctevek^ent in (wder to avoid organizational 
obsolescence. 

Perscwr^l eva/t/af ionforms another of th<Me sticky issues 
requiring a deft touch and great care. Expert advics wasgiven 
by Turner (March 1980) who outlined a specific appraisal 
Instrument, intending to foster "cc^municalion at multiple 
levels In the organlzfttion, while providing fieedback and 
reinforcement to the en^loyee being evaluated." The em- 
fhasii In that in^n«nt and i^xess was, quite cwrealy, on 
produaivectxnmunlcation. An author excessivelyqiKited in 
this chapter stressed evaluation as a continuous process, not 
just limited to the periodic appraisal (LeDuc, May 1985): 
•Every time tY^ manager muses about personnel, some fonn 
of evaluation srfwuld take place." 



"In a technological field, the person who does 
not develop himself or herself is actually going 
backwards. " 



Management Roles, Reiatfonships, and Styles 

Roles pla)«i by infwmation technolc^ professionals 
have fwn^ an intereaing series of discussions within the 
pages of CAUSe/EFFECT. The May 1 988 issue contained two 
articles of abiding interea in this regard. May's article in that 
issue had as its theme the notion that the "data processing 
manager" role is evolving into a coordinator role, a terni that 
May is n« assertive errough even if that is a properly- 
definoJ role. C&serving that data processing management is 
nc« concerned with either "data," "management," or "pro- 
cessing," May noted that the real role of IT is very much 
related to the goal of increasing produaivity of end users. It 
Is fascinating to realize that this theme is just now emerging 
asa discussion item In tt« general literature of the computing 
Iwisiness. As May quite accurately pointed out, "Access, 
tools and solutions, and support (training, consulting, infor- 
mation r«tworks) become increasing concerns for the DP 
o^anizatioi." 

Robinson's article, in the same i»ue, called for a true 
leadership role for infomiation techr^logy management. 
The role of the "czar," a jocular temn popular at the time, or 
rather that of the CIO (Chief Information Officer), was noted 
as rweding to include empowerment "to identify and 
implement impro\«ments in the critical mainstream func- 
tionality" of the institution.^ 



'See Blackmun's extensive discuuioo of the CIO concept and role in 
Chapter 3, pp. 23-26. 
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An interesting relationship undergoing continuous 
evaluation is that of cxymfwting expert to user. Certainly that 
reiatiOT^ip should be expected to ur^ie^ change as t*« 
user has become ever moie comfMrter literate. N« as often 
cited Is ^ evictent trend: the computer e}^}ert has 
come increasingly clcser to trying to ur^lerstand user ccki- 
cems. Warford outlined that situation (May 1 982), postulating 
a systems analyst roie that was termed a 'Decisicm Support 
CocKdinator* wIkkc chief distinaion was that it was 'client 
(xlenied' rather than "project oriented." 



service must be foremost in the minds of 
present-day direaors ...if their shops are going 
to grow with technology instead of being 
swallowed by it." 



Clem and Olson (S^tember 1987) explored another 
affinity when they described a third-party relationship of 
computer services to a blander, but critical, usa^ <^ce^ 
auditing. Ttiat relation^ip wasdesaibed as a •partnership," 
building user credibility in a system being develqi^. The 
auditor noted: "I have been used as an i ndependent sounding 
board to whtMn the project team and users alike can express 
their h<^)es and fru^raticMis." 

The efforts <^ the OK^iputing organization and executi w 
managementto unders^nd one another is another relationship 
that has been well explored in CAUSE/EFFECT. It is a miaake 
to characterize this struggle as paranoia on the part of 
infonnaijcxi technolc^ personnel. It is equally incorrect to 
attribuf^ this missed dialogue to |xeoccupation with techni- 
cal dfjitail. The truth is more complex. A numbw of articles 
published in CAUSE/EFFECT have an underlying concern 
that the in^itution lacks an understanding of what goes on in 
Information Sy^ms. 

Berry initiated this theme in Sept«Tiber 1978 by titling 
sy^ems development a "logical approach in an illogical 
environment." Calling for a "sensitivity to institutional poli- 
tics" in cutler to ach ieve succeK, most of his article dealt with 
management's insensitivity to projea task reality. Ellze/s 
article, previously cited, had much the same theme, noting 
that the cultural differences between corrYpuling people and 
management are significant, because "the rules for decision- 
making in data processi ng are generally more restrictive and 
complex than those of managOTent." 

LeOuc's Summer 1989 article ncrted that systems de- 
velopment is, just naturally, an alien area to executive 
management, but that this natural i^enomenon is "a con- 
sequence of a vwwid-view dramatically different from that 
seen from the inside' of a computing services organization. 
!n a September 1 986 article that won the 1 986 CAUSE/EF- 
FECT Contributor of the Year AwaitJ, this same author 
grumbled abtxit strategic planning as an executive solve-all 
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that actually caus« tnore problems than it solves: Tc^ 
manag^nenfs ei^u^asni fw strat^c plafmtr^ is only 
matd^ by q}eraticriai managen^f s diaa^ for it."" 1t>at 
dls«^ Is fm)duGed by a ccMre^xwiing real need for txpera- 
tkHiai planning and action. 

Berry (May 1 963) was critical of tte infatuation technol- 
pofi^ional yAwse attitiKte toward users was that of 
•technical wizard"" who pn^eds his machine from tfie 
onslaught <rf users. He argued instead a very different 
style, i.e*, a service mentality that emulates the cuacmter- 
venctor relatioriship. Perhaps, he noted, early computer 
center direaors became so caught up in the technology that 
they failed to provicte service, but 

... service nuist be ftwerYKKl in the minds of j^esent-day 
dinK^ors ... if tfieir ishofm are going to grow with tech- 
rK>logy instead of being swallowed by it 
While making a case fw major service OHnmitnwnts in the 
areas <^ oper^ional suppon, technical expertise, and syaem 
devek^iment, he also rec<^nized the inherent difficulty of 
gaining additional man^emeni su|[^x>rt when there was a 
poor track record for the kind of wpport management 
actually needed. 

Berry advocated small irtcremental changes and high 
visibility projects to Iwild succe», believing that eventually 
tc^ management wovM be more wi I i ing to al locate resources 
for tn^KOvenriene to the foundation of the sIk^. I^ concluded, 
*Wftfi this lewl of cwnmitment, arwi with a service wientation 
toward users, 'Computer Services' will never again be us^ 
as an example of an oxynwon, a contradiction in tern^.* 
it would seem that the question of management style 
would be fertile grounds Uh research and bemusement. 
Ahrens ard Bryson (January 1 983) charaaerized and classi- 
fied wccessful management styles in MIS. By amusingly and 
tlwroughly discussing the ^flamboyant concefmializer * the 
*benign underachiever,'^ tfie 'tyrant,*' the "efficiency ex- 
pert,^ and tfie *'fasl tracker/ they depicted all of tfie nx>st 
familiar stylistic failures. They ntned in the end that *the 
effective MIS executi\^ in higher educatioi isprobably more 
administrate than manager, thus more people-centered 
than jc^entered/ 

Certainly there are continuing debates about whether 
this is now even more true, in the era of the CIO, but there will 
be little debate abcHJt this trui^; 

Only when the personal characteristics of an MIS ad- 
ministratof suppcHt and «iharK:e an atnx)&ph€re of trust 
and cooperation annong all levels of admini^ration is 
there any likelihood that the MIS effort will ever be 
termed ^cessful. 

As for dcills, very little is in the literature to help the 
managpr determine what skills he or she needs to have or 
devek^ to be tf^ ^ccessful manager of an information 
technotogy emerprise in higher education. Parisian, in an 
excepticKial November 1986 article, reported scwne pre- 
liminary research on just that issue, providing a unique view 
of the necessary i^cills (roles ar«i styles, as well) for managers 
in adminiarative informatiwi systems. Curiously^ her study 
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^wed ^gnificant dif%ences between dir^3ors of oxnput- 
ing service in industry and in hl^r «lucatk>a The fornier 
were found to be less self-critical and seemed to rate techni- 
cal expertise as betr^ mofe important in their \ahs>. \M\ile the 
audy was very limited, it did poirrt tfw way toward ^secu- 
!ati<xi abcHit the perceived importance of skills in this cia^ of 
manager. 

How can we project rotes and skills into the future? Ore 
author, in 1978, fHedicted that 'tl% jo^ cat^ory fragram- 
mer will disappear by 19B3.' Civai that unfulfilled prc^- 
ecy, petiiaps we had best not try to make predictions! 

Enf rs|>reneiifsh^ and Marlietb^ 

One of the n^ intereaing therr^ that crops up in some 
OAUSfi^fffCTarticleslsthatofentrepfeneurship. Thetopic 
may play a bit strangely to those areas acci^omed to tr^ng 
to be quiet and competent, Ixit several authors wned success 
son^ based on a very activi^ view of FMrtmtoting organi- 
zational growth. Bushneil and Heller (Fall 1 989), for example, 
described ^ framevs^ of MIT's cximpetiti^ appllcatic^ 
devefopment organization. >Vith the 3d\«nt of powerfol 
comiHit^ and alternative sources of o^nfxitlng rescnirc^, 
the in-hcNJse service organization must become like a busi- 
ness: 

Concef^ sud? as mark^ research, marketing, service 
level agreements, cost-recovery strategies, and cu^omer 
service, which in the past were all but unkrKwvn ... 
become key considerations in the competitive envi- 
ronment. 

Munn (January 1 980) launched a plea to consider mar- 
keting the need for information sterns at the University of 
Michigan to a wide audience in oixler to properly communi- 
cate the utility of the IS (»|;anizati(Mi: 

Marketing is ... the developnwnt of an attitude within an 
organization that tfw purpose of the organization, unit, 
or departnrent is to understand the customer's needs and 
to design and offer apf^c^iaie services and products to 
satisfy them. 

Note that Munn's analysis is strongly dependent on an 
internal understanding of mission as well as an external and 
compatible understanding — both of which are communica- 
tion COTisiderations. 

Recognition of the need for generating support for in- 
formation systems was also addressed by Davenport (Spring 
1990). His article focused on the need to convey the impor- 
vance of IS to academic staff, and he sug^ted the creation 
of an interface between the IS group and the academic 
leadership based on emphasizing the ability of the IS group 
to supportthe academic mission of the institution by bringing 
their special knowledge and ski I Is to bear. He concluded that 
"while technical skills are as important as ever, they need to 
be supplemented with the ability to explain to professors, 
chairs, anddeans what isbeingdone and why it is important," 

May's ^ring 1 989 piere identified chaos as the charac- 
teristic situation on campus, taking a cue from Tom Peters, 
whose Thriving on Cha(x dealt with the marketplace reality 
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of dxaos. AcoHdingto May, change isendemic, a frightening 
reality that cai^ difficulty in maricetir^ "Formalized meth- 
ods d reaching our ci^om^ mud c(yniniK}usly reas- 
sessed for effieaiveness. The bc^tom line is that all commu- 
nications channels s^ld educate.' May olff&ed a very 
sound way of coping with this urKertainty: The best market- 
ing i^tegy %ve can adqw is ctmcem far our user consituen- 
cies arKi tfie long range solutions to their problems.' 



"Fomalized methods (breaching our customers 
must be continuously reassessed for 
effeaiveness. The bottom line is that all 
communications channels should educate." 



A Look to the Future 

There is much that rweds to be written in future CAUSE/ 
£F£CT articles to c(»itinue the tradition of this magazine as 
a vehicle for professional jxiblicaticwi and experience far- 
ing. What are styme of the areas we as a profession need to 
ackir^? 

There can never be too much said about cwnmunica- 
ikm. Research and further articles are needed about the 
»jc(^ of dlff^nt modalities of o>mmunication. How does 
a manager best get across a viewpoint or a strategy to his or 
her subordinates, peei^, supen^isors? For that matter, how 
does an a^um manner negotiate? Similarly, a related area 
that r^eds to b? acMressed is the valix of r^iwsletter publi- 
cation and otiwr means of cwnmunicatitMi between central 
computing services and ac^Kiemic and adminisb'ative de- 
partments. Stillanother is the apfwipriateness of the medium 
Ux messages— when is e-mail more appropriate than the 
telephone, computer conferencing better than meeting in 
persrai or written communications? How do organizations 
differ in tNir need forand use of such cminnunication media 
as voice mail? 

With personnel development an important part of man- 
aging infonnation techrwiogy, future articles need to deal 
with personal enhancement arid professional development, 
especially exploration of the necessary skills for an informa- 
tion technolc^ manager in today's changing environment. 
While publication of Smallen's "masJer reading list* (Spring 
1991) was a first step toward specific skills augmentation, 
and the establishment of the CAUSE Summer Management 
Inaitute, offering the Of^XKtunity for immersion in pereonnel 
ar^l management concepts, was arM)ther, we need to encour- 
age more CAUSE/EFFECT publication in this area. Stress 
mana^ment and leadership skills are also very popular 
topics at the Institute that need further elaboration in CAUSE/ 
EFFECT. And, finally, research needs to be undertaken and 
reported with respect to where information management 
professionals of the future will come from: is there a career 
track for our profession? 
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Lef s hope that a review of CAl/SC^Ff f CTarticles a decade 
from now will demon^ate that the magazine has continued 
to cover personnel and operational managenr^ is^ies to 
ensure that today's developing professionals will be 
taTX>nrow's information techr^rfogy le^Kiers. 
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'7/ ive are to achieve the goal of integrating computing into 
the fabric (^teaching, learning, and research, 
computers dedicated to xademic purposes must be relatively 
i open and easy, even attractive, to use. " 

Webster, Winter 19B9 
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User Computing and Information Access 

fan hm A. Balkaru Patricia S. Ernesto and Gerald W. McLaughlin 



^ n tteif award-winning CAUSi/EFFHn^ article^ 
I Blackmun, Hunter, and Parker (Fail 1 988) de- 
I scribed the devek^ment of end-user computing, 
■ from the 1960s through the mtd-198(te, for three 
platfom« of coasting: mainframe, mlnicewnputer, and 
miaocomputer. These authws apily conpared tfie ctevek^ 
ment of end-user computing to the devetofKnent of rtie 
automobile in the first half of the 20th century—initial 
owners had only limited suf^x>rt available and were forced 
to be very knowledgeable abmrt the techrolc^ and its 
applkratton. Just as the aut(KTTd>ile's evolutk>n allowed 
owners tomove away frwi metropolitan areasand prompted 
interstate highway sy^ms, the expansion of microconv 
puters created dlstril^jted environn^nts with r^tworked 
infra^ructures, with significant Implications for user support 
activity. 

Academic libraries, e^oecially at major research univer- 
sitf^; were amongearly usersof computing, initially realizing 
the benefits of aut(KT>ating catalog and later expariding their 
use of technology to inclu<te networking and dewlofxront of 
aandards for el^ronic data sharing. The ever increasing 
interconneaivity and resulting inaeased access to library 
informatlOT, along with a similar demand for and ability to 
access admlni^ratis^ data on campus, prompted attention to 
security and access issi^s and, consequently, to data use 
concerns of ownership, integrity, arni ease of use. 

This chapter examines several areas of management 
involvement arising from user computing, as eviden ^ in 
CAUSE/£FFECT articles published wer the past d«:ade: user 
support, library automation and access, administrative data 
access and security, and data «andards and coordination, 

UserSuf^it 

Blackmun, Hunter, and Parker defined end-ui> 'im- 
puting support as ^'providing the informaticwi and asst. lance 
which enables people to use computers and other informa- 
tion technologies as effeaive tools to accomplish work/ In 



early days of campus computing, !^pport for end users 
was provided by a central organization responsible for both 
mainframe and miniCOTifnjter environn^ts. 

Alth^gh mosx user ccKTifHJting discussic^ focus pri- 
rrarilyontfwmicroconf^uter— aswilltfiisone — it is important 
to rermtrter that many camfXJSK had begun ^rong suf:^>ort 
progranrts for mainfranx^ terminal usage by tfie early 80s, 
before die wide^xead use of miaos. Benn^ mote about 
such a f»^am at Stanfwd University (May 1981 and 
SefXember 1983), called the "Terminals fior Managers'' 
pn[^m. In August of 1980, this prc^ram placed terminals 
on tfiedttks of rrraeriian 1 (X)ofStanfOTi's principal offic^^ 
including^ fvesidait and five vice presidents. Three years 
later, Bennett reported tfiat nearly 1 ,3(K) perscKinel— faculty 
and administrators— vwre rxHrtinely using their terminals to 
''enhance communications, |:»'ovide computational support, 
and ^ppwttext processing/ He concluded that the program 
had been extremely ^cessful: 

The users of tl^ i^em have come a long way in 
under^arding infcKmation systems and information 
technolc^. They like the facilities and have int^rated 
them into their daily work environments. It is the users 
who are telling us how they are able to increase their 
own effectiveness and it is tf% users who are, in the last 
analysis, the final judges of such facilities. 
Within a few ^lort years, IBM's entry into the personal 
comf^er market had revolutionized the issues of user 
support, but tl^ bottom line remained the same: irKreasing 
effectiveness. Sholtys Ouly 1 986) recognized that maximum 
benefits of this new technobgy could be attained OTiiy if 
managers both understood applications and personalty used 
the micros to ""support their analytical and (kcision-making 
proc^ses."" This nrteant overcoming mana^rial resistance to 
personal use of computers due to lade of time, absence of 
keyboarding ^ills, computer phobia, and concern about 
exp(»ing technological igrK}rance to subordinates, i^cord- 
ing to Sholtys, managers perceive themselves as ''achieving 
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their goals through coordinating atvi directing the work of 
other pec^le, not by using n^chir^' hter article described 
a wtnWic^ at Nwthem Kentucky University, desigr^ to 
address man^erial meds^ that ctenxHi^rated that learning 
about computers can exparNj a manager's dcill set. 

Suj(tent use of microconr^xiters on campus was also 
inaeasing dramatically, in seme cases as a result of institu- 
tional requirem^its for purchase and use, but more often as 
a personal choice to !mpro\« productivity. A/klai^lin, 
Muffo, Mueller, and Sack Ouiy 1987) reported results of a 



*7he benefits can be huge, as hng as planned 
distribution coprocessing, not total 
decentralization, is the end product." 



study conducted in 1 985-1 986 at Virginia Polytechnic Insti- 
tute ^d ^ate University to assess suc^ oimputer usa^. 
They identified several areas that r^ed attemiCKi when for- 
mulating stiKtent microa»TTputer policies and programs: (a) 
student computer experience prior to col attendance; (b) 
percei^ importance of c^puter ^ills in future careers; id 
clientele to be served; (d) curricular fvovlsions (sen<ice 
courses, tut(»'ing sessions); and (e) equipment provislcHis 
(purchase, use, acce^ software, repair). Data indicated that 
certain hardware, so^tmre, and suf^rt needs of students 
i^uld be provicted by the in^itution. This ^dy ncA only 
identified direct and obvious impiicatitxis for prDpc^ed 
policies, but also revealed latent or implicit rweds that might 
otherwise have gore unrecognized. Service OHjrses, com- 
pHjter labs with printing and electnxiic communication fa- 
cilities, software, and repair services are needs which pol icy 
makers and ^ministratt^rs mud acidr^ 

Mufb and C«iner (March 1988) n(M«J the profcKind 
effect computerization was having on the way stuctents, 
faculty, and administrators were interactir^ wi^ each €Aher. 
Their article desaibed some of the 'unexpected dianges in 
human interactions precipitated by tl% introduction of easily 
accessible computing in the acac^mic workplace." Among 
the unexpected outcomes they noted were changingalliances 
and behavior; changing c(Knmunications; changing skills, 
training, and standards; changingstudent-faculty interactions; 
and changing roles of programmers and users. 

The proliferation of micros on campus caused other 
types of service issues to arise. The benefits of the micro- 
computer were obviois, but increasing questions surfaced 
for users: which hardware, w^lch sofb^^are, what ccwifigu- 
ration? Also, learning the basics of good computing is time 
consuming, (ietractingfrom r^ular responsibilities. Finally, 
issues about campus-wide ccmipatibiiity, database admin- 
istration, and data networking became relevant for both 
central computing personnel and end users. 



Smallen (May 1988) addressed many of these issu^ in 
an article about managing admini^tive microcomputing. 
The strategies he presented included standardizing hardware 
afKi sc^are oonfiguratiofK in offices, sim^ifying the 
wtwkstaton tolerating environment, avokiing data redun- 
dancy, and a%^ding fvc^ramniing apf^icaticir^ on personal 
worl^tions. In to rep(Kting smye successes, he 

also quite candidly r^x}rted whztt he termed some 'mcxler- 
ate disasters' and ^red eleven lessons learr^, axicJud- 
ing: It is inevitable that mtcrocsmfMters will find their way 
into administrative offices ... . What is important is the way 
in which tfitir use is managed by thc»e re^xxisible fo.' 
providing administrative computing services.' 

Fleit and Whiteside (November 1985) described the 
University of HaftftKd'scoc^rative, campus-wide approach 
wcNldng toward the goal of iratepenctent, end-user cxmy- 
puting: 'Ttw benefits can be huge, as long as plarv^ 
distri^ton of processing, not ti^l decentralizatiwi, is the 
end product' They offered seven guidelines for managir^ 
micr(x:om(xitefs and distritnited data procesang: 

1 . A set c^ ^ndards hr hardware should be cJeveloped, 
r^ardles of who actually does the purchasii^ with 
attention to campus-wide compatibility and ease of use. 
The ^ndards could take the form of a preferred con- 
figuratiCHTS list 

2. Standards for sdtware and »^are(tevelc^mentshmj Id 
be established, with cc^deraticKi to maintenance arKJ 
appn^ate dcKunwntation. 

3. Security and data management ^lould be ntonitored by 
some central cxganization to maintain controlled access 
to sensitive data. 

4. End-user computing processes should be well docu- 
memed to povide all users with inf(»mation such as 
when and how to back up disks, how to ke^ local data 
secure, and hcwv to olHain hardware service. 

5. Th«re should be a documem of uncier^rKiing between 
the central facility service organization and emi users 
coverir^ such policies as s^m usage, equipment 
ownership, and hardware charges. 

6. There shouki be an in^itutionaily-agreed-upon set of 
guideline governing which af^lications can and shou W 
be impl«Twnted on a microcomfXJter 

7. There mud be a consensus of the control IcKation for 
computing policies. 

These authors emf^asized an enwrging philosophy on the 
part of the central facility: 'a new emphasis on assistance-to- 
tl«-user rather than doing-for-the-user." This approach sig- 
nal«i a partnership betw^n tl« central computer facility 
and end users, allowing for necessary experimentation and 
flexibility while also maintaining structure and cost effec- 
tiveness. 

Planning in such an environment also became a crucial 
issue for users and mana^rs. Userr. expected tl% same level 
of support for perscKwl computers tlwt they had received 
while using ihe nwinframes, but managers had little expe- 
rience with planning for the necessary financial and person- 
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nel adju^ments. Bidget realignment was r^cessary due to a 
change of owne^ip: mainframe configurations beioiged to 
the institution, but ihs microoKnfHiter system were owned 
by ttwctepartments. At the University of Kansas, the Office of 
Institutional Research and Plannir^ and t^ Office of Infor- 
matim Sy^ms fcnind that many users h^ devdoped their 
own Infomial netwwks of support. According to Paschke, 
Haren, and Nicholas (November 1984), a more formal 
"int^ation o' soluticms and services under a loosely-de- 
fined 'umbfel<a organization' sudi as an information Center 
could peatlyenhance user productivity and advance overall 
computing efficiency at the institution." 

Asimilarconcluaon had been reached atrtieCoc^)efati\« 
ComjMter Center in Illinois, in response to a realized 
inability to provide required user sufi^aort According to 
Lewandowski (January 1984), examination of the service 
requestsbacklogattheCenter revealed twodlstinct categories: 
enhancements to existing systems and requeas for data 
extraction. Since were working with their own databases, 
why not allow tiiem to determine their own needs, and 
extraa the data themselves? This evaluation prompted tf^e 
e^ablishment of an information center to increase user self- 
sufficiency, thus reducing the need fw fwc^ramming from 
the central computing organization. 

E^abiishing an infonnation center was also a solution at 
McGiil Unimsity in Quebec. AcoKdingto Bates and Leclerc 
(November 1 985), the management systents unit realized *a 
need to do something about micm on carr^us before chms 
set in." A microcomputer information center was e^ablished 
to suppwt administrative users of micros and academic users 
of adminiarative packages. After two years of operation, they 
concluded: (a) micrcxximputer support is vital for adminis- 
tration; (b) user needs change very quickly; (c) a formal 
information center is the best mode to meet needs, recogniz- 
ing it is a major resource and time commlmiem; (d) staff must 
be 'user friendly*; (e) financial support can be a chargeback 
syaem; and (0 "Super Users," very proficient in variCKis 
applications, develop natural ly and can be utilized as experts. 

Hie Revolution In the L&rary 

While academic and administrative use of microcom- 
puters was growing throughout campus, another revolution 
which had darted in the previous decade was gaining 
momentum in the campus library. An early CAUS^/EFFECT 
article by Pierce and Crockett (January 1979) noted three 
major trends in library automation activities as the 70s drew 
to a close: 

1 . use of large dedicated computers serving national 
library data needs through modified star networks; 

2. almost universal adoption of online processing; and 

3. division of autcwnation activities into closed turnkey 
systems— such as the commercially developed 
minicomputer circulation syaems— and "open" 
systems that are amenable to change as required. 

The authors discussed cataloging and catalc^s, online lit- 
erature searching, and circulation systems in terms of the 



"With increasing sophistication of users on 
camfKis, demands will escalate for the 
integration o/ network access to external 
databases with local [online public access 
catalogs} arvi networks." 



need to have wline ca|:»bility rather than batch processing. 
They noted tfwt while the culture of the librarian was 
different finran that of the sy^msdeveloper, findir^ comnrran 
grounds k3f cooperatif^ was possible and profitable and, as 
evidence of that prc^ition, described the development and 
implementation at Virginia Tech of a 'circulation and finding 
sy^m" as a model for lil^ry automation. 

Within two years, Chachra (November 1981), also of 
Virginia Tech, was writing about the impaaof local library 
syaenrs on national lite-ary netwtaiting 

The rapid grow^ of focal systems atong with escalating 
cxKts for using national TOtworks Isudi as (XLC and 
RLINl^ is precipitatir^ a new crisis. The national net- 
works are fighting for survival and some are scrambling 
to cash in a\ the lucrative local syaen« market It is 
exceedingly obvious that functicwis like circulation con- 
trol, refrfacement of riie card catalog, serials check-in, 
and even acquisitions are better done locally. Shared 
cafalogingand interlibrary loans, however, require some 
fomi of networking. ... I believe that a network like 
OCLC represents an impctftant national resource. Sur- 
vival of nattonal systems, or at least a national system, is 
very important to the general well-being of libraries. 
Long-held views on the role of national networics will 
have to be revised to accomnxxiate the current realities. 
As the d«ade canw toa ckKe,tf» impact of 'globalizing 
a campus library* was raising even more political and 
technical questiwis. Woodswon^ (Summer 1 989) succinctly 
presented the many issues arising from tlw «tablishment of 
local and regional library consortia. These iKues not only 
affected campus library policies, but also precipitated a 
multitude of difficult consortium decisions which Woods- 
worth enumerated. She concluded. 

With increasing sof^isiication of users on campus, 
demarwJs will escalate for the integratton of network 
access to external databases with local lonline public 
access catalogs] a»xi networks. In fxovidingthese services. 



^ When CKachra's article was published, OCLC «vm tte aoonym fof the 
&r\o Certer for Libraiy Computing but today stands for Online Computer 
Library Center. OCLC is a membership organizatkm of libraries, p-miding 
onlineaccesstoad^abaseofover21 million blbtiographicrccordsthal can 
identily ovm 350 million individual book locations. RLIN— Research Li- 
braries Information Netvvork— Is a national netvwrk developed by the 
Research Library Croup (RLC). 
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\,.the future depends on our ability to address 
technlcah political, and personnel issues both 
within and beyond institutions," 



campuses wHi have to define the extent of access that 
will be allowed by local and e)(tefnal users, along with 
all of tiie attefxlant cost and policy i^i^ .... 
While much was being written about the abilityof digital 
technologies to transform the library, in a Summer 1990 
article Heterick fiocused on some of the p«ential inhibitors 
of this transfomiation and some of the aepsthat colleges and 
universities could take to overcome ttem. He proposed that 
libraries could: 

• fnr^em^t policies thst fa\w acce% ov& acquisi- 
tion, arai favor the elecaunic >^tm trf shareable 
material over multiple hard copies of the same 
material. 

• Implement policies th« favw high-density borage 
owr expansion of current lilwary facilities. 

• SericHisly oxi^der advantagesof a utvw catalc^ 
ioT academic libraries in a defined region. 

• Encourage approprlitte government officials to in- 
vestigate arai help shape copyright law interpreta- 
tions. 

• Suj^XKt tfie efforts of the Coalitiwi for Network«l 
Information to bring an increased richness of digi- 
tally encoded material onto our acactemic net- 
works, and support the efforts of tl% NatiG»ial Tele- 
communications Task Force in encouraging the 
creatic»i arxi fedwal funding of the National Re- 
search and Educati<»i Network.^ 

The most indicative sign regarding the future is the 
mwement toward partnerships between ccmfHrting ar^l 
libraries that Rosser and Penrod outlined (Summer 1 990). As 
earh as 1 979, Pierce and Crockett had acknowledged differ- 
ences in these tvw) cultures, but argued that there were many 
benefits from cooperation. While their emphasis was on 
co(^rative systems devetopnwnt, R(»ser ar^i Penrod em- 
phasized tile Importance of joint planning efforts, rwtir^ that 
infonmation resource management and library professionals 
need to create linkages between tl^ir planning slrat^les to 
create a r^ culture that takes advantage of the acquired 
wisdom of both. This was a call to levera^ technolc^— not 
just to use computers to automate exiting processes. 

Most recently, Peters (Summer 1 991 ) proposed that the 
future depends on our ability to addrws technical, political, 
and personnel issues both within and beyond institutions. An 



^TheCoalition for NehvoHced Informat wn was created by the Associatton 
of Research Libraries (ARU, CAUSE, and EDUCOM in the ^wingof 1990 lo 
advance idiolarship and intellectual productivity through rwtworked in- 
formation resources. 



qpenness to chai^ and a willingr^ to share knowledge 
and negmiate will be required to establish more effective 
paradigms for pridng, fm^ction, r^uiation, distributfon, 
and use r^tv^jriced infbrmatk>n. 

Administrative Access and Security Issues 

A boader base of users, an increasingly networked 
environment, and numenMS opportunities to share Informa- 
tion have brought about the need to protect information 
resource from unauthorized access, especially in the ad- 
ministrative infomiation systemsenvlronment Thus we have 
found ourselves struggling with legal, l»:hnical, and ^ica! 
issues in an effort to balance the requirements for data access 
against the need for data security. On the surface it might 
appear that the area of computer security has been largely 
o\^tool«d In CAUS&EFFECr, In reality, however, security 
and sccess isst^ wirvi thnx^ neariy e^^ user axnputtr^ 
discusskjn, fromthetechnotogydiscourseon microcomputirig 
to more pol itical and philosophical debates on data planning 
and policy. In the previously cited article by Fleit and 
Whiteside, for example, five of the seven guidelines for 
mana^ngmicTDsanddistributedpitjcessingrelatedtosecurity 

and/cH* access, 

in a July 1 983 Current Issues article. Doty forewarned: 
"Users will be reluctant to wrap their new frieridly comjHrter 
systems in a la^ of tureaucracy, particularly if there have 
been no recent axrifMiter disasters. But ease-of-use is easily 
turned into e^Be-of-abuse.' Sie then iterated an awareness 
that has moved from mere consciousness to the basis of 
acti(»i plans neariy a ctecade later: "A computer is not just 
another piece of office equipment, like a copier; it is a 
repository for vital informatton that must be prrtected." 

A prin« mover for security arwl access oxitrol has been 
OMTcem about preserving the quality of data. Blair (May 
1983) pointed out: "The potential damage from lack of 
informatirai quality control occurs on two fronts— on the 
workir^ of internal nwna^nwnt arwi on rf^e informatiwi 
sharing dialogic between the organizatfon and its publics." 

In fact, the need to ensure quality infomnation in a 
diaributed envirreiment, to recognize 'data as a University 
resource that wilt be managed acccxdingly," and to establish 
a data administration fiinaion that includes responsibility for 
"data control and date accwintability" was recognized by 
NagineyinoneofthefiraissuesofC4L/S£^Ff£CT(JVtay1978). 
Both Na^r^arxl, later, Balkan and Shelcbn (Summer 1990) 
explored the "data custodian" concept, wherein such officers 
as the controller, the regi^ar, and tiie administrative services 
vice president were eadi ickntified as ultimately responsible 
for specific segments of institutional administrative infor- 
mation. 

Authorization and electronic signature systems were 
developed to solve tlw security problems that accompani«i 
di^ribmed proofssing. Balkan- Vickers (November 1986) 
reported that at Virginia Tech "nwe sophisticated access 
contit)ls were required in order to implement source-point 
data capture, value-added data handling, and destination- 
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point document generation/ By c^ign, Viiginta Tech's 
eteanmic si^ature sy^m 'distributed access a^tad man- 
agenwit to those managers who could ansvwr <teclsive)y 
'yes' or W and be held acccHmtabie/ Access f^c^iies 
reflected respcxisibility at every level of the organizmion. 

Tf^ awaref^ss that data need to be fwtected has 
pfOTf^pted a search for definitions of what needs protecting 
who Is tfre prc^ectcx or ''amodian/ and how ciata acc^ 
should be ccKttrolled. htowever, this af^)rrach has been 
t^poed by the passtmate call to re^}ect the power of 
shared information. Naginey proposed that data are "f^rt of 
the iaMc of the tn^itutkm/ and ten years later Webster 
(Winter 1 989) echoed that i^ilosophy: If we are to achieve 
the gpai of integrating €»nfHitf ng into tf^ fabuc d teaching, 
teaming, and research, computers dedicated to academic 
purposes must be relatively <^)en and easy, e^n attractive, 
to use * 

Clearly colleges and univei^ities ccmtini^ to vi^nestle 
with very real legal liability threats related to security of 
information and privacy, and to protect against errors, omis- 
sions, and inaccuracies. Curran (Winter 1989) examtr^ 
Audent fxivacy issu^ from a l^i per^)ective, providir^ a 
history and interpetation of th« 1974 Family EducaticKi 
Rights and Privacy Act (also known as the Buckley Anwnd- 
ment). Campuses also must deal with the key issue of 
permittirig access to 'sensitive*" information based on 'need 
to know/ 

In the Winter 1989 CAUSE/BFFECT, which focused on 
security, etfiics, and privacy issues, Ryland described a 
report of the American Council on EducaticKi (ACE) caution* 
ing that an in^rtution ccHjid be heM liable for damages ''for 
failure to use reasonable care to avoid unforeseeable harm K> 
others," i.e., failure to create a well thought out security 
system as an attempt to prefect users. Policy^ rules, and 
sometimes very sophisticated controls and audits have been 
implemented in responw. 

Ryiand's article Included excerpts from a report (Hiblished 
by Cornell Un ivei^ity where the infanrxxis Internet 'w)mi' of 
November 1 988 originated: 

A community of scholars should not have to build walls 
as high as the sky to achieve a reasonable expectation of 
privacy, particularly when ^ch wails will equally inv 
pede the free flow of information. Besides, attempting to 
build such walls is likely to be futile in a community of 
individualspossessedof the knowledge and skills required 
to scale the higher barriers. ... The university can only 
encourage reasonable behavior, it canned guarantee that 
university policies and procedures will be followed* 
Wet^r noted in a Viewpoint article in the same issi^ 
that while sorrc of the security measures %w have taken are 
necessary, they are rxn sufficient Too often these measures 
unfc^unately put ''r^ponstbility for good computer behav- 
ior squarely on the keepers of the sy^em rather than on the 
individuals use it.'' An exampleof jxjtting responsibility, 
instead, on the user is Virginia Tech's •rule-of-thumb*' for 
determining data sensitivity, described by Balkan-Vickers in 
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a March 1 984 Inpwt departn^nt article: ^'If you are not tte 
sminre of the (bta or \he deatcr of tf^ information, ycHi 
fXY^Mibly do ffMX hwB x\m right to distribute w report it to 
c^rs without pennission/ The imj^dicaticm is th^ jdi 
tramlf^ arnl em|3toyee evaluatic^ mi^ therefore include 
attentrcm to the f^op^ use and prc^afon of information. 

Wd^er n^fe the point even strongs ^Rxxi^ng <ki 
^)ecific, oxTcr^ language in rul^ arni policy statements 



Institutional policies are needed to guide the 
responsible use of data, especially in a 
decentralized operating environment 



arKl building better locks pre^ts us frcKn fHitting computing 
behavfor into the lar^ context of social expectations." We 
need to look at abuse in a larger context by synthesizii^ ideas 
and acticm with campus groups, elates, and projects 
im^^ with raisir^ ethical conscimi^iess. The resolve on 
the tss\m of »curity and access a)n^ seems to settle on the 
essmce of <wr institutiCHial mission and precisely what 
hig^r education s^ out to (to be^ Preserve and provide 
quality inf<xmation and educate on its use and application. 

Data ^ancbrds and Coordfaiatton 

Could it be that colleges and universities have taken the 
lead in reaching Nolan's maturity stage with respect to 
understanding tl^ power of information? As noted above, 
data quality has been an (Agoing a>ncern of many CAUSE/ 
EFF^J aut^Kirs. infomiation systems prcrfessiwialsat colleges 
and unimsities have wrestled di rectly with the quality issue 
of data integrity, both in thewy and in praaice. This concern 
escalated in tt% late 1970s when we realized that distributed 
proce^'ng ar^i decentraliz«l ^ppcKt for administrative 
computing macte sense and that techrwlc^tcal capability and 
a broader base of expertise was quickly re&iming infc^ma- 
tion process! ngandmanagenr^ functions to the operational 
offices, McLaughlin, Teeter, Howard, and Schoit Oanuary 
1 987) aptly pointed CHitthattheeariy ^monarch" environment 
of the 1 950s and 1 960s, where infcKnratiai and data flow 
were ti^tly cwtrolled, evol\^ to a '^'managerial'' environ- 
nwTt where information and data flow had become decen- 
tralized. They recognized that both pc^tive and n^;ative 
aspects reganding power of data exist in a di^ributed anW 
decentt'alizKi environment, where data berome more ac 
cessible and thus also n^>re vulnerable, and concluded: 
^Institutional policies are needed to ^ide the responsible 
use of data, especially in a decentralized operating environ* 
ment*" 

While the need has been for standards, tlw discu^ion 
has remained primarily on organizational strat^ies and 
policy. The very nature of automation requires standardized 
representation of data, and the assumption has too often 
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""Physical attritjutes of the data element have 
absolutely nothing to do with standards. 



been that standards vwre already in plara. Braniff (Novenv 
bef 1978) reali^ this ccwmwi misconception wh«n he 
^ated, •Physical attributes of the data element have abso* 
lutely nothing to do with dandards."' And while fwdWems 
and inconsistence Effaced 3& a le^lt of using data ftom 
distributed systen^, the capability, availability, ami usability 
of sophisticated sdtware began to unojver embarrassing 
pfc^lems of data integrity, particularly aaoss multiple date 
s<xjrce$. Finger-pointing did little to fix things and tl% typical 
canr^us response was to draft policy ^t would promos 
cooperation. Thou^ both of these responses were urxJer- 
standable, neither one proved ^iequate. Braniff (^{^x)sed a 
•catalogofdefinitions'cwcemed with nheprtH»rti« which 
a given entity mu« possess to be rendered uniqw arKi 
diainguishable from oth^ entities within the scc^ of tfie 
system/ He suggested mapping ''equivalaits of usage/ a 
cOTCe|:H now su|:^xKted by relaticwral and objea oriented 
systen^ and tfieir companion dictionaries or repositwies. 

The necessity of such a mappng, or aarxlardization, 
was clarified when Blackmun, Hunter, and Parker noted 
that, given that mo!^ end users use data from a variety of 
sources, a formal structure for prwiding access is neressary. 
Steingraber Ouly 1 983) noted, ^e ceitralized control con- 
cept will be replaced by the concern of the coordinator and 
data manager respCHisible for the data int^rity and security 
of the data. Users will access and ^are their data thiough 
e^ablirf^ protocols/ 

From this premise and realization, considerable work 
has been done on classifying information and data manage-- 
ment roles, McLaughlin, Teeter, Howard, and Schcrtt pro- 
posed three classes of files that ccHjid be accessed by 
managers: ^official" files, which are point-in-time census 
files; "dynamic'^ files with current transactional data to 
monitor critical activities; and *mana^r developed and 
owned'" files created for special purposes. They ^gg^ted 
the necessity for a higlwr level of consiaency, reliability, 
security, and accessibility, and the need for fiormation arid 
adherence to policies from a "campus-wide perspective/ 
Since campus-wide policies will be detrimental in in- 
dividual situations... it will be essential that a strong, but 
not nec^sarily large, centralized data maiiagement 
function be created to Iwlp develop and ensure com- 
pliance with such policies. 
Their proposed central function of ''data administration'' 
required a participatory a^proadi through involvement of a 
policy grcxjp composed of both central and di^ribited 
system management personnel as well as a user group 
around each major system area. 

Balkan and Sheldon described a similar participatory 
approach successfully used at Virginia Tech to develop 



guidelines for adminis^ative infomnation rescxjrce manage- 
front T)^« guidelines were drafted ard apfwoved by both 
fcMitiai and inforn»l univ^ity gnxjps ami ccmimltte^, ard 
became policy in 1989. They clarified tl^ roles of a ^data 
cu^odian/ is ultinrtatdy re^x)nsitrfe infomnation 
managem^ a 'data steward/ who takes on a rcKitir^ 
careiaking role, ar^i the 'data user/ who also tak^ on data 
management re^XKi^bilities upon gaining acc^s to ad- 
mini^rati^ infornuiticKi. 

The fonaicm of applying format guidelines ar^i tools to 
manage the univCTsit/s Informatiwi resource is termed 
''data administratkn'' ... a role overseen by data custo- 
dians, but played by all particif^nts. 
^herem% to the guittelines in^ied ^ndardization of data 
across admini^rative s^ms arKi called for ccKitinuous 
work in this area, 

Howard, McLaughlin, and McLaughlin (Summer 1969) 
were concerr^ that *many operating databases have been 
create ard maintained witNnJt conc^ f<^ their use in 
decisicKi-iTiaking w planning aaivities. Though data ad- 
minirtration has been viewed as important, it seems to haw 
taken secor^i place to the excitir^ technical advances of 
computing and rormiunications/ They proposed that the 
usefulness of data from an iniftitutional perspective must ba 
attended to in tenro of accessibility, comprehensiveness, 
and relevance: *lt takes effwt to move facts into increasingly 
more useable fwms of data, inf(Kmation, and intelligence/ 
This require *an active data elenront dictionary coupled 
with a competent and pervasive centralized data adminis- 
tration function/ These authors also identified the ''need for 
develc^ing a capable user community which shares the 
value of data as an institutional resource/ 

Perhaps what is most clear in this review of CAUSE/ 
EFFECT discourse regarding data use and cocKxIination is that 
the ne«is of decision-makers must be taken into consider- 
ation, that consistency across data sources mu^ be main- 
tained, tfiat the meaning of data and infwmation must be 
readily urKierstood by all, and thai ensuring data quality is a 
big job that must be shoildered in part by all who manage or 
use information. As Howard, McLaughlin, and McLaughlin 
concluded: "If we fail to turn our attention to the problems at 
hand, it is unlikely thai technological developments will 
improve the quality or impact of information needed for 
control and strategic decisions/ 

Summary 

The history of user computing and access to information 
has been one of rapid change* The n«working and coop- 
eration of libraries has given us a glimpse both the user 
empowerment and the logistical challenges of the future. 
While external groups cteal with societal infc^ination is^es, 
internal proc^es need to deal with the ethics of informa- 
tion, balance security and access, and sustain the quality of 
our canr^us InfcMmatlon resources. Professional managers of 
information technobgy musttake an aaive role in lewraging 
thwe power to the user. 
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''Strategies without information technology are holiow," 

Nolan, Winter 1990 



6 

strategic Planniiig and Information 
Technology: Beyond Missions and 
Machines 



ffgSaeA* Hoclges oftd Ronald L. Moore 



M m .m ho would think that strategic planning and 
/ inftjrmation technology vwwW have much in 
WW common? Infaatheydosharemanycommon 
characteristics in higher education. Flr«, b<«h 
have only recently matured in colleges and universities over 
the course of the past fifteen years. Second, nm only do both 
touch on all functions of the organlz^iw, Iwt b«h are ikw 
requirements for any department to carry out its mission 
effectively. WitfTout gpals and objectives, an organization 
will accomplish its missiononly by accident. Even if ithasthe 
appropriate technology, much of it will likely be wasted 
without a thoughtful plan to guide its application. Con- 
versely, a coll^ or uniwrsity with a awfwehensiw ^ate- 
gic plan will still find implerrrentation difficult without the 
technology to support academic and administrative goals. 

On the other haml, arategic planning and information 
technology are very different, l»Jt in ways that complement 
each other. While the technology of today is dramatically 
different from ten years ago, the most successful strategic 
planning models have remained relatiwly siable. And, while 
those planning models have focused on people and processes, 
technotogy's primary emf^asis has been hardware and 
software. 

It wasonly a matter of time before information technology 
managers realized that strategic planning could bring some 
order to the rapid pace of change. At the same time, strategic 
planners saw the critical role that information technology 
needed to play in inf>plenr«nting institutional goals. And so 
both planners and information technology professionals on 
campuses across the nation began talking to one another. 

That communication isevidenttfiroughout many articles 
that have appeared in CAUS&tfffCT since its incef«ion. 



This chapter chronicles the linkages of planning concepts to 
lechnolc^ Issues, first with a quick overview of strategic 
planning and Information technotogy in higher education, 
next jy discussing planning and technology's role in orga- 
nizational transfaTTtation, and finally by identifying a set of 
axioms that are prevalent in key articles related to planning 
that have appeared in CAUS£/£FFECT, 

Strategic Planning and Information Technofogy 
inH^er ^ucatkm 

When strat^ic planning was first introduced to higher 
education in the 1 970s, information technotogy was already 
an emergii^ farce on campus. Even tf« earliest artides in 
CAUSE/EFFECT portended the eventual role that planning 
would play in ths area of infi^tiatiCHi technology. 
In a September 1 979 article. Topping wrote: 
Strategic planning ... involves the development of long- 
range plans only after considering the external environ- 
ment, internal capabilities, and database analysis of past 
and current performance and forecasts. ... Planning is a 
ne<Bssary function in all or|;anizatlons; however, the 
need increases as turbulence in die environment inten- 
sifies. When uncertainty exias, organizations mua plan 
for environmental contingencies to adapt successfullyto 
chrnge. With tlw current educational environment in 
such tunrtoil, araiegic planning has become an impor- 
tant looi In hitler «jucation. 
An article by Sherron (November 1984) outlined two 
basic goals of strategic planning: The first is to allow the 
organization to selecta preferred future course of action fnam 
a variety of alternatives that present themselves. The secorxJ 
reason is to crtabli^ the extent of the r^ource commitment 
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that is necessary to achieve a plan's goals and objectives." 

banning was a 1^ conpwient of the VMS. (Ptanntng, 
Managemem, and Evaluation) System approach, a pedlar 
management concept in the late 1 970s. In a November 1 980 
article about t^ use of PME at a sniati liberal arts college, 
Evancoe vm^, 

Planning can be defined as a cxxitinuHJS and cyclical 
process through which members of an institution reaf- 
firm tfw mis»on and establish realise goals and objec- 
tive %vhich relate to and cany out the mission statement. 
A viable plannii^ process is characterized by its: 

• Onffmg naftine. It is cyclical and fed by new input 
arxl by r^lts of the evaluation process. 

• Realiaic tim&at^. k is synchroni;^ widi otfw 
in^itutitXYal activities and h c«i be acc(^pli^ied 
within the time provided. 

• Ciof?^pi^^»fyem!S&itenc(»npassesa//insitutional 
units. 

• tf^egrated apf^oadi. It interrelates all institutional 
units. 

Another plarmingandmani^ement concept that etiei]ged 
intlw late 70s, causinganevencbserrelati'XT^iptOitevelc^ 
between strat^ic planningand infcrmation technology, was 
Infonnation R^cxjrces Man^entent IRM tfieory proposed 
that Information rescHirces are a& critical to an organization 
as its financial, personr^l, and material reources, arKi thus 
need to be mani^ and strategically planned To maxi- 
mize these information resources, joint plannir^ efforts on 
campus^ to integrate informat'KKi resource functions were 
called for. According to Wea (September 1 980), The 1 970s 
witne^ed the emergence of the 'Age of Computing' in our 
society. Universities and rolleges developed instruction, 
pKJblic service missions, and administrative c^rations. As 
our society appn»d^ ^ 2 1 d century, the whole arena of 
information technoif^ies— word, image, graphics, data, and 
telecommunication processing— will be more int^rated 
into cwr way <^ life. To stay at the forefront in hi^wr 
educati(»i, the information resources ... sIxHild be planned 
arKl managed in an integrated fashion for the inaitution.' 

Penrod and Dolence(May 1 987)described the adoption 
of a new IRM approach at the California State Uni vE»^ity/Los 
Angeles, vA}(xe primary purpcKe was to "foster the commu- 
nication process of the in^itution; to jxovide planning and 
technical guidance in the integratiwi of varied, new, and 
existing campus infcKnution technol(^les; and to f^ovicte 
leadership in the efficient and effective use of a vital university 
resource— informatlOT." Of special interest in tfiat article 
was the authors' note that Dr. Rcbert Shirley hid develc^ied 
one erf Hie most successful planning models for hl^ier 
education, whidi CSU/LA had ado;^ for its IRM plan: 
The IShirleyl nwdel ... called fiw analyses of arenglhs, 
weaknesses, and environmental trends to feed a match- 
ing proce^ relating external opportunities and con- 
straints to internal arer^s aiKl values. The matching 
provided tl^ basis for devel(^ent of an extencfed 
mission i^atement, the delineation of clientele, the de- 
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velopmem of goals and objectives, and the e^ablish- 
ment d an af^m^ate (HO^am service mix. Th^ 
parameters ihen farmed ihe basis ftH* guiding the de- 
vek^ment of indivlduai unit plans. 
Svafi^cplanrtefs across the country still re^xict and use 
the Shirley model, its prevalence can be attrlfayted rKX only 
to the k^ic of Hs basic compOT^^ txit also to its astute 
consicferatim organizational behavior during implemen- 
tation. 

Imi^em^tir^ the Shirley mocfei may sen« as a catalyst 
fof changes in tiw organizational sinicture. \i^ien char^ii^ 
the Picture of an organization, solid ^tegies are neces- 
sary lo maximize financial, information, and hiunan resources. 
N^^Wngood^ategic planning 0(HivergesMnthtl^^}fKq3riate 
techndogy and is implem^ited by nx^lvated, oeative indi- 
viduals, the (voc^crforganizationai trar^cvmatit^i b^ins. 

As we p(^ntedoi4 earlier, these variablesare interrelated 
and dependent. Separately, they are difficult to implement 
and waste already-limited resources; together, they synergis- 
ticaily fiiel the transfbmnation process. 



^/jen [information] technologies are adopted, 
changes occur in ttte ways organizational 
members think, act, and relate to each other." 



Organizational Transformation 

Changes in tedinoic^ usually have dramatic effects on 
an organization and on tl% relationships amcMig people 
within it. New techrwiogy b-ings ^xnit new challenges and 
requires new wa^of thinking torespond to these challenges. 

In her article about planning for the electronic institu- 
tion, Leslie (January 1981) ^oposed a 'framemirk arKi 
derivative course of actif^ to higher education institutions as 
they move riirough transitimi from an Industrial to techrx)- 
logical society." She based her article on Alvin Toffler's 
thecwy of three waves of change rTX>vlng through society, 
from agricultural to industrial to techrK>lc%ical, preying 
that higlwr education has also been affected by these societal 
changes with tl% effect being most dramatic in the an?as of 
informatlwi and techrH>lc^. 

in an article fnibiished in july of 1982, Krie^aum 
described tl% characteristics of the future eccxiomy and its 
knowledge organizaticKis: 

One reason (infwmationl technologies will crane to 
dominate na only our society, but specifically our 
colleges. Is that they offer the opportunity to increase 
productivity and cc»nrol costs In a peof^e-lntensive 
enterprise. The other Impwtant factw in their favtw is 
tl^ let us do thin^ we could rvA otherwise attempt. 
When such techndc^les are adoptp.i, changes occur in 
the ways organizational members think, act, and relate 
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*The fact of the matter is that although higher 
education has spent UtemUy bHUons of dollars 
on technology in recent years, many institutions 
are still waiting f<^ the revolution to happen. " 



to each (Xher. The a>l(^ must ha^ an af^Kt^ate 
organizational ^cture that will enable it to realize 
maxinuim benefit from the af^lication d th^ tech- 
rK>logies, while maintaininga clear visicm of a significant 
societal purpc^ ht the instituti<»i. 
Nearly ten years later, authors were still emf^sizingthe 
need for organizations to transfcmn to survive in the Informa- 
tion Ecoiwny. Nolan (Winter 1990) offered several ideas 
that executives today need to embrace in order to access- 
fully lead such crganizatifxral transft»7Tiattons: 

• technolc%y drives transformation 

• new techm>logy enables t«w ways to do wwk 

• thefunaional hierarchy isc^soleteandthenetwork 
organizati<m is evolving as ^ new fomn. 

According to Nolan, American colleges and universities 
must transform: 

They need to add information technology to their strate- 
gic equations to fomiutate viable 1 990s strategies. Then 
they need to internalize and incorporate the Information 
Economy managemem paradigm to achieve a higher 
level of performance and sophistication in educating the 
future knowledge worker labor supply. ... Strat^ies 
without information tedinology are Itollow. 
As Nolan pointed out, technolc^ changes can be the 
driving force behind organizational transformaticHi. They 
force us to lode carefully at how we cb things arKi create a 
vision of iKnv v^ couki do thUngs, betx& using the f%w 
technotogy, to rethink the way the organization %vorks and 
what needs to be accomplished — a process called 
reengineering 

Penrod and Dolence (Summer 1 991 ) reviewed much of 
the manj^nwnt literature relating to the reengincering 
concepfand its applicability in higher education. They 
pn^xjsed that "leadership istiie key issue in reengineerir^' 
and that information technolc^ units must be amtxTg the 
first units in tf>e institution to make such transfomwtions. 
Significant in the list of what it will take for our campuses to 
be transformed is the need to 'set torth a well articulated 
infcMTnation Srategy that is synergistic with institutic^al 
decision-making,' a ^ategy that 'requires the information 
technology plan to be int^ral to the institutional strategic 
plan.' 

Though nwiy CAUSE/EFFECT auth<xs have been Srong 
advocates fw the tremenctous p(«ential of informatkjn tech- 
nologf to transform higher education, one authc»^ has more 
Man once pointed out, quite realistically, that that transfor- 
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fnatk»ri has to take place, in an article ^t vmn ti\e 1 987 
CAVSe/EFFECr Contributor of the Year Award, Fieit (May 
1987)dedafed,nhefaa of the matter fsthaialthough higher 
educatHxi hasspemllterally Iritilonsofddlarscmte^ndf^ 
in ffecern year^ many institutk^ are Aiii waiting fw tf^ 
revoiutim to ha|;^)en/ in a trme r^snx Viewpoint anicle 
(Fail 1 990), ^ macte a ^milar {»'ea: "We n^ id get be^HKi 

i:^g yawn' to a place where hig^ education aKTifKiting 
is weli-understood, wll-af^xedated, ar^i mostoi all fulflii- 
ing its promise to trans^[Fm our colleges and universities in 
the most pCK^tlve wa^'' 

Newimn (%>dng 1990} also vc^ced scKne frustratim at 
the faiiimto ftjlly lev^age informatim technology in hi^er 
education. His article escribed the growing di^rity in the 
way IT is being used on campus, arguing that little or no 
f^ress has been m»je in usingt^rK>logy totran^iwrnthe 
teadiing^eamir^ process: "The average university in this 
ccHjntry, in tem^ of its use erf information tecbiology in 
teaching, is suteiantialiy behind the typical el^r^entary and 
secOTdary sdKX>l. ... This lacic of pn^ess is ncA because of 
technical limitations, tnit becai^ of the organizational 
mocte and tf« policies (rftf« university, itishowwemakethe 
investnwnt decisions arKi who niakes them. It isthetraditions 
and incentive of how we do ^ings in the academic com- 
munity,' 

What can we do tc ensure that the revolution dbestake 
placs? We are ntw beginning to ^phasize the strat^ic 
vali^ erf informaticKi techrK>logy in accomplishing (Kgani- 
zational missicms. As tte IRM concept took hold in hi^er 
education, we saw the emergence erf the diief infwmation 
officer (CIO) positicm on campus and re(Kganizatk>ns that 
have brought together academic and administrative cc^nput- 
ing, teleccmimunications, tl^ library, and other information- 
related funaions.^ Perhaps the nwi important task ibr uifor- 
matton resource planners in the higher education environ- 
ment is the e^bii^ment of an information architecture. 
Networking techfK)k^ has created unlimited (^^x^rtunities 
for Sharif^ inf[^mation resources, across campus, across the 
country, and across the wcKld. To maximize these resources, 
cooperaticHi is the key. We need joint planning efforts on our 
can^ses to integrate our infonnation resource functicxis. 
Universities are in tf« business of creating and disseminating 
knowled^ Tl^dawnoftheinfomr^tkKiagehasgivenusthe 
ofHJonunit^ tooeate a r^and Simulating environment for 
krKjwIedge z'^ infwmation exchange. 

This new ^at^ic wientation for managing technology 
has bcused our attenticKi w creating p(»itive change and 
e^ablishing new management paradigms. To do this effec- 
tively, we must develop a set of useful axioms to guide our 
planning effects. 



' See BtaciuTAin'f Chapter 3 discuMkm of several C4US&F/7fCTadk:les 
th^ deal %^th ti'^ls phenomenon, 23-26. 
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Iht Decacte^s Four l4ann!iig Axfoim for 
Ifrfic^niatioii Tedmd(^ 

ftxif axicMns emer^ from an examination of some of the 
(Xitstanding articles abcHit planning ^at have a{^>eared in 
CAU5S/£FF£CT. 

Axiom 1: Planning for infoanation sy^ems rmi^ be lifted to 
inaitiOim's goals, mmagenmt infyrnmio} musi 
sufpat strategic d^if^ing and deciskm-makkig. 

Any ^a^ic plan for managing infomiatlon resource 
must su(^20}t the inaitutiWs missiwi of deiiveing quality 
in^ructicNi, research, and setvlre. in addition, ^Manning arwl 
decision^^making processes mu^ be si^^xxted by accurate, 
tin^ly management informatiwi.^ iliis re IzatitKi has be* 
a)me increasingly af^rent in hi^er education during the 
past two (fecades. 

HollovwII (March 1 978) reported that in the eariy 1 970s 
Boston University reali^ ^t 'the qKrationally-bas^ 
information systems of the growth ortented 1 96{te were nd 
re^x>nsive to the need for management inftxmation in tt^ 
1 970s.'' Oie of the t^'c premises in BU's methodolc^ for 
information systems planning was "to inside that the ir ibr- 
mation sy^ems are directly ^f^KKt^ve and r^ponsiv^? to 
the Uni^^it/s goals, c^jeaives, and stfategies. This prac- 
tice iscalled^ 'tc^cbwn' a|:n^»t>ach to information systimis 
design/ 

In his November 1 984 article, Sherron confirmet that 
planning must be the foundation supporting the in^itution's 
mtssi€»i and goals, tn contra^ to the previoi^desaiptions on 
strategic planning, Sherron advocated a *b(Mtom*up' ap- 
proach to setting organizational grals, beginning with indi- 
vidual departments <x units and nwving up to top manage- 
n^ent, nming: "Having grown ftwn the ground up, they carry 
an air of expectati<Ki and can be labeled 'inwnted Y^J" 

Whether it begins at the departments with ti^ manage- 
ment, setting goals for (Kganizational direction must focus on 
the whole inaitution, ncK just tf^ information technology 
department or xYe computer center. In May 1 987 article, 
Fieit advised that 'one of the bi^st prd}lems we face is that 
computer people and non-a>mputer pet^le tend to define 
things differently/ She wr«e that must use technolc^ as 
a tool to support ?n^itutional goals ar^i initiatives, but there 
should be ^no more technology for its own sake/ She 
pointed out that terms such as 'increased productivity* and 
'more effective learning' have diflTerent meanings to differ- 
ent people within the campus community* These terms must 
be broadly defined for the entire community, not just the 
information techrK>logisls. Finally, she advised that we must 
firs agree on the goals that we are going to use for campus 
comjHJting, then we can work toward achieving these com- 
mon d}jectives* 



^See Oennhardt's Ch^cr 2 discussion of how informatbn systems 
support strategic nwiagenient and decision-making, pa^es 13-16. 
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Hawkins (November 1 987) echoed those sentlmwts In 
his article abojt 'selling" a camfnis omiputing plan: 
Falling in love with techrK>lqgy is dan^rous, In that it 
has the potential of detractins fnm the basic c^j^ives. 
A CfxnfHitif^ plan canned be solely an esmeric dream 
statenr^nt There must be balance and int^ration be- 
tween the *vi»cHi" statements and tl% qaeratimal plans 
to implement tfiose dreams. ... Focusingontheends(the 
academic mission that might be n^m fully) has a 
better pc^tiai of sellir^ a plan, if clearly articulated. 
Keller (SefSember 1986) emphasized the need to be 
aware of arnl plan for the "secwd-order oonsequerKes" of 
technology: 'As universities introduce new technc^ogy into 
their pnc^rans and daily operatior», it is impwtant (hat th^ 
plan carefully so that novel technology enhances rather than 



""A computing pian cannot be solely an esoteric 
dream statement. There must be balance and 
integration between the 'vision' statements and 
the operati(mal plans to implement those 
dreams." 



difiurte the quality of campus slices.' By blinking alwad 
about the subtle effects of introducing new technok)gies, 
'higlH^r education can use the high-tech im«ntions o( tne 
p^st years more wisely to assist >" achieving the perennial 
intellectual ami artistic goalsthathigl^r education's leaders, 
rK< some technocrats, wi^ to achieve." 

Axiom 2: Plaimii^ for inkmnatkm systems mu^ iiKlude Hk 
ccrnimitmeiU and involvement of individuals from all levels 
of the CNTganization. 

Strategic plannir^ requires participation from irviividu- 
als at all levels of the organization, involvement is a crucial 
element in a proactive planning process and is necessary for 
the successful implen«ntatic»i of future ^ategies. By (ten- 
tralizing the planning f^oc^, people at all levels contribute 
to the new vision, and their direct involvenwnt nxxivates 
them to carry that vision out. A central ized decisioi-making 
process alienates those who are exclix^, especially when 
they are iirte of\es who are expect^ to implement the 
^rategies. 

In his July 1978 article, Parden addressed the benefits 
and COS. of participative planning: 

Oneoftiie critical testsof centralized planningiswhether 
cw not the plans are ever implerrented. It appears that if 
a plan (not jus a budget) is put tocher by a central 
group witlKXit a}nflict or extended (tebate by the aca- 
demic community, it will be difficult K> inclement 
becauseofresistancecM-jusiplain inertia. The resi^nce 
will be created by those who didn't participate in the 
centralized planning but are expected to implement it. 
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^'Overcoming resistance to change will be a 
major challenge for the infamation resource 
manager.'' 



On the o^f hand, participative planning is time con- 
suming and ten«cm laden but has a greater chance of 
impienftaitation because much of the conflict was re- 
sc^ved in the planning. 

Decentralization of the planning and implementation 
processes does not assume ^at strong support from top 
management is unnecessary. On tfie omtraiy, it becon^ 
even tvors of a racessity to have tt^ management ur^ier- 
stand ^ inqxKtance and benefitsof ir^ividual invdven^t. 
C<Mts and Prince (September 1 980), in an article on manage- 
ment by objectives, ^ated: 

A dear s^t^nent of fHirp{»e wi^ concise goals and 
definitive, measurable objeaives is the foumiaticm to 
developing planning and (xc^ms iw any institutitxi. 
Key to the suc(»^ul building on this foundati(Hi is full 
suf^XKt of your dilef executive officer and senior admin- 
istrators. With their aaive support tte department level 
supervisors develop tfieir goals and objeaives to suf^xirt 
university goals arKi objectives. 
P^rod and Wasileski also subscribed to top manage- 
ment involvement: "Effective management information sys- 
tems begin and end with good management An al»olute 
necessity of good management is involved managers." In 
that same article they ncAed: 

Three key factors which lead to sound decision-making 
are: (1 ) significant involvement from all lewis of nan- 
agement, tying ^rategic planning, tactical planning, 
managerial control and the fe«iback/modification pro- 
cesses tc^ether in a s/n«gistic manner; (2) sy^ms 
designed to meet organizational needs, i.e., sy^msihat 
can provide good, accurate and tinwiy infonration, and 
that are adaptable to future needs; and (3) a communi- 
cations network that ties suby^ms together, attribut- 
ing to points one arKi two by keeping information 
availablethat realistically addresses intrapersonal, inter- 
p«ersonal, organizational and data flow needs. 
Finally, lazarus made a case for the importance of 
executive inwivement in administrative computing in a 
November 1981 Viewpoint article in which he described 
Boston University's use of an executive steering committee 
for information systems. He believed that executive involve- 
ment would mean more infornr«d priority setting for devel- 
oping applications of strategic importance to his University. 
Like iSolan, who proposed that ej^utives could to longer 
be spectators where information technolc^ was concerned, 
Lazarus wrote, 'Administrators will have to have an appre- 
ciation of information systems and technology to remain 
effeaive in the SOs." 



Axiom 3: ^ri^cplara rm/a be flexible erxju^ fo adiapf 10 
diaf^it^ tedmdc^, and wganizatiom mua be /Zexilbfe 
enough to ad^wchan^r^i^ans, 

banning is an exercise in ada^atic^i and flexibility. Tt« 
only ccMistant in the information technolc^ field is change, 
^ategic plans mu^ be dynamic and flexible, proving die 
ability to ad^ quickly to external oonditiois vt^ich affea 
internal goals ami ^iraticHis. With planning flexibility 
con»s tt% iKganizatkm^s willii^^^ to dhange with the 
plan, if ^ te^rariogy charges the fAsm, then the nKxlified 
plan tm^ change the way tne oi^nization ^M)rics toward Its 
goals, if this is nos the case, strat^ic plannir^ has been a 
wasted effcKt, since a plan is cMily as efl^ive as its eventual 
implementation. 

Evcmcoe's November 1 980 article made this predictiwi: 
The 60s will be a decade of increasing comptexity, scarcer 
resources and more rapid diange. These drcumstances will 
force fKiv^e institutions of higher education to do more 
fiKmal and eftoi\« planning, or they will be hard pressed to 
survive.' As fxedicted, the past decade has presented us with 
the challenge of t»lancing the ne«i for tedinok^ with 
limited firunciai resources. Careful strategic planning is tf>e 
metfiod we use to perform this balancing act And careful 
arat^ic planning means that we muS anticipate, welcone, 
and encourage change on our campuses. 

Penrod arvi Wasileski also made a [vediaion in their 
November 1 9W) article: The 'winners' in the 8(h will be 
tlKKc who can re^ quickly to good, accurate, timely 
information.' Strategic planning and information syi^ems 
were the key to this ability to react quickly to change. 
Stra^ic planning provides the franwwork for decision- 
making and for responding to new infonnation, while in- 
formation technology is the tool that moves the information 
from place to place. 

Strat^ic planning inevitably brings about change from 
current praaice. We have seen this repeatedly throughout 
higher education in tlw 1980s arwl the beginning of the 
1 990s. InstituticMializing diange is a delicate process in any 
organization. As West pointed wi (September 1980), wer- 
coming resistanre to change will be a major challenge forthe 
information resource manager. To deal effectively with this 
challenge, managers must first understand the nature of 
change and the inevitable internal resistance, in his article, 
he qi^ned Kmter and Schlesinger: 

There are four basic reasons f^ple resist change and 
there Sie various methods for dealing with each type of 
resistance. People resist change: (1) when they do rxjt 
underhand its implicaticms and perceive costs greater 
than gains; (2) when they asse» the situation differently; 
(3) because they fear tl^y will rvA be able to develop 
required new ^ills and behaviors; and (4) when they 
think they will lc»e something of value. 
West outlined three di«inct sirat^iesfor ensuring flexible 
and ada|^ble^at^icplans:''lndealing with future certainty, 
there is a need for commitn^nt planning; in dealing wi^ 
future uncertainties, there is a need for contingency plan- 
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ninj^ ssHi in dealing with future unkfKiwns such as nauirai, 

political, w technok^icai char^ and uf^avals, tt^re is a 

need for respons'Veness planning.' 

Heteridi (Sq>tembef 1 9B6) also recognized the value of 

flexibility in ptannir^ eKat&i 

Classical apfwxwches to planning usually emphasiJE the 
eaablishment of goals, tn a time where lechnol(^ is 
growing and changing so rapidly, such a static approach 
is dearly myopic. What seenis more fruitful is a ^l^ic 
view of the institutioi's cc^nputlng afKl aMrmmicaticm 
future— a view that attempts to articulate a ^owth 
philosophy that permits seizing opportunities when the 
^ateof techrK7l(^ isn'gtiL ScxnetedirKik^ical advances 
are clearly predictable; othm are not so easily foreseen. 
Whatever s&-ategic petition the in^itutiwi aswm« vis- 
a-vis computers and communications, it must be 
predicated m foteseeable technol(^ical advances, ar^ 
flexible efKxigh to accommodate tbose that are not so 
easily discernible. 

In a mOTB recent article (Fall 1 990), Heterick concluded: 
"In an era in w^ich ihe cost of chiptechm>logy isdecreasing 
at about 25 per«»nt per year— and the cost d h'gher educa- 
tion c(»ninies to outstrip the rise in just about everything 
c»her than medical care— we should be ag^essively seeking 
targets of qjportunity for that technology." 

Aximn 4: The institutitxfi's mategic f^an mt^ guide tiK 
allocatimi of resowm for infommkm tedmohgy. 

We have discussed in detail the importance and neces- 
sity of developing an institution-wide firategic plan to help 
achieve our goals and objectives. But a dis^rb'ng issue not 
yet ai^r^sed is that of dollars— where will the financial 
resources come from to Implement our arat^ic frians? 
Although a good ar^^ic plan will magically create the 
money needed for its implenrtentation, it can serve as a guide 
for wisely spending scarce resources. Thaf s what ^rategic 
planning is ail about— finding the best ways to use currently 
available resoun:es and anticipating future requirements. 

^>veral institutions in the mid-80s, among tl«m the 
California State University and the University of California, 
undertook efforts to 'institutionalize' funding for computing 
in the sanr« way that o^er support services on campus are 
planned ar^ budgeted for. in a May 1987 article. West 
proposed that there are two reasons why this issue persists for 
most campuses: 

Fir^, nKist in^itutions have not devekiped a systematic 
way of identifying and translating future program needs 
into ccynputing funding requirerr^nts which can be 
easily inccKpiM-ated into tl« ov^all planning and bud- 
geting process of tfie institwion. Second, there is a deartii 
of national normsand standards \^ich an instituticm can 
dr^onto legitimize and institutionalize its requirements. 
His article provided information about several campus ef- 
forts to establish budget fmmulae and material available 
from the CAUSE Exchan^ Library, documenting these ef- 
forts. 



The question <rf how much oontpiAlng Is enou^, ongi- 
nally raised by Ridiard Van Horn in a Snowmass Academic 
Computing Seminar address in 1 980, was the subject of a 
March t988 Current Issues article by &nallen, who sug- 
gested tt»t fur^anf%mal to gettir^ a handle on how much 
should be iHtdgeted for computing is having a sense of how 
in^rtant comforting is to the missfon of the institution." He 
wrote. 

Our trustees will be asking what we are getting for the 
omtinuing costs. The ansM^ siwuld be service whicii 
support tl^ mission of tfie in^itutlon. TlK»e of us who 
are responsible for the organizations that suf^xvt com- 
fMJting activities rr^st contint^lly remind ourselv^ that 
if we are not pnovidir^ sudh sen^ices we can't ji^ify our 
existence—arxi the associated ccKsts— no matter how 
speaacuiar the technology may get 
Similarly, Duckenfield Oanuary 1981) discussed the 
issi« <^ s^lng resource commitments fcM- information tech- 
nolc^. l-te proposed a user-orient view of cam^nis infor- 
matiOT technol(^, which in turn would make available 
more money to ^ij^xjft tf« computer caiten 

CoTTputer center management can no tonger affwd to 
think <^ the center as a ^3eda\ c^anizaticm with goals 
distinct from those of the university as a whole. In order 
for computers to reach their ^11 pcxential on our univer- 



"Computer center management can no longer 
afford to tiiink of the center as a special 
organization with goals distinct from those of 
the university as a whole."" 



sity campuses, they mu^ be run and offered in such a 
way riiat they support their users. Only tfien will the 
OMtiputer center receive the support which they need 
therroelves in ortter to continue to meet the demand for 
services. 

Little and Temares Oanuaiy 1986) also addressed the 
issue of financing infbrmatitMi techr^Tlf^, in an article that 
evaluated the success of die University of Miami's $15.2 
million lof^ range infonnatloffi systems plan: 

A fundamental challenge v^ich has tka been discussed 
appropriately in the literature is cost responsibility and 
containment. Witii hindsight, an earlier em|:rfiasis on 
target financial goals might have >%:lped our users in 
their efforts to wei^ the a|;^3fopriate scope d the appli- 
cations. A payroll system can be installed in as little tinw 
as a week, at a small coA, or it may require many montiis, 
at a much greater co«». Without specific financial guide- 
lines from the outset, the tstablishnwnt of project scope 
can exceed management expectations. 
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Conclu^om 

Throu^out the last decade, the authors cited in this 
chafA^' predictiois c^XHit infimmaticm technok^ 
issues, f^aps an apprqsriate ending for this discussicm on 
planning is to reflect bade on those visions are! awitenplate 
their app!icati<Mi over the nexf ten years. 

In a Septennber 1 981 article that was recognized for its 
excellence throu^ the first CAUSE/EFFECT Contr\inmx of 
the Year Award, Rdiinson wrote: 

Our universities face formidable challenges in order to 
cope with the new technology. The following are some 
internal factors which will affea their ability to do so: 

• Demand for and OKt of infwination resource ser- 
vices will increase in absolute and relative terms, 
Ixit the techrrology will provide atU'ajtive tradeoffs. 

• The pace of technological change will quicken 
^eiuiily. 

• Increasingly, deparfinents will wish to acquire their 
own compjkersy^ms. &ichaaion will cmitinueto 
be ccMidcmed b/ funding policies of agenci^ such 
as NSF, which exclud^ (mmputer centers from 
seeking funds fw equipment for ^neral campus 
use. 

• Technolt^ will bring the <^}pOTtunity to realize 
many long-promised tenefits toteaching incliKiing, 
toward ttw end of this decade, the (^>pc»tunity to 
deliver in^ctiiMi to diverse locations and settings. 

• High tunwver of staff and increasing reliance on 
junior and trainee-level personr«l will increasingly 
affect univereity ajmjxjting centers. 

Heterick outlined his perspective on the future of hi^er 
education and computer and communications technology 
in his classic 'single systems image" article in September 
1 986, establishing a vision that clearly has come to pass and 
continues to \^\d true: 

• Increasingly, institutions will perceive their con- 
stituency to be off campus as vk«ll as on— the need 
to reach out across traditifHiai boundarieswill assunw 
an increasing importance. 

• Interconnection — the capability for human and 
machine link^es — will become an important issue 
in higher education. 

• The fifth generation notwitfistanding, the next round 
of technol(^ical innovation will occur in the com- 
munications, not computer, arena. 

• The capacity of the institutional bwiget to absorb 
continuing developments in cxMnputing and com- 
munications is significantly attenuated. 

The 90s will promoteeven more widespread organizational 
changes than we have seen over the past decade, and 
information technology will continue to play an essential 
role in this evolution. As the pace of chan^ quickens, we 
must reaffirm our cwnmitnient to sound planning and evalu- 
ation to guide today's decisions toward tomorrow's dreams. 
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Compony Profile 



Involvement In 
Higher Educcrtlon 



Products and 
Services 



Hill Systems & Computer 
9Cr Technology Corporation 

Systems & Computer Technology Corporation (SCT) is a leader in applica- 
tions software and computing management servfces for higher education 
institutions and government jurisdktions nationwide. Since the company's 
founding in 1968, SCT has helped hundreds of colleges and universities, and 
county and munidpal governments, harness the power of their information 
systems to meet critical objectives. 

SCTs wide range of information system solutions indudes a complete line of 
administrative applications software products and its new OnSite computing 
management services. These solutions help clients increase productivity, re- 
duce costs, and provide better services to the people they serve. 

SCT is a publidy-held company headquartered in Malvern, Pennsylvania, a 
suburb of Philadelphia. 

For more than two decades, SCT has spedalizeu in meeting the information 
systems requirements of colleges and universities. During that time, the 
company has helped all types of institutions, public and private, large and 
small, four-year and two-year, use their information resources to improve the 
quality of services for students, faculty, and staff. 

SCT was a pioneer in providing online, integrated administrative systems for 
higher education in the 197(te. Today, SCT continues to lead the way with the 
most comprehensive line of rr^ ^ ' ^nal-based administrative software available 
in higher education. SCT also pioneered the concept of computer services 
partnerships with educational institutions— now referred to as "outsourdng" 
—providing on-site management, planning, and staffing resources forcampus 
infonnation resources. 

• APPLICATIONS SOFTWARE 

SCTs comprehensive line of administrative software products features ad- 
vanced technology and functionality that have evolved from ihe company's 
years of higher education experience. 

The BANNER® Series sets a new standard for administrative software. It 
incorporates the ORACLE® relational database management system, SQL, 
rule-based client/server architecture, and other advanced features that give 
both executives and end users greater control of their administrative informa- 
tion systems. The series indudra Student, Rnance, Ahimni/Dcvelopment, 
Himian Resources, and Financial Aid systems that operate In a number of 
haidware environments including Data General, DEC, Hewlett-Packard, IBM, 
NCR, Sequent, and SUN computers. 
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5C7 now offers IntelliQuest a natural language query system that allows you to 
use plain English to query yoiu- administrative database. Complex inquiries can 
be initiated widi imrestricted En^ish commands that require no technical 
knowledge. In fact, all you have to do is ask, and youll have the data you need to 
support critical management decisions. In short it allows you to ea^y commu- 
ideate withyoiiradmiiiistrativesystems for the first tiine,pladng the entire range 
of administrative data at your fingertips— with no special training or data 
processing involvement. 

• ONSITE SERVICES 

Tremei^ous pressure is being placed on hi^ier education executives to hold the 
line on budget increases while meeting demands for additional services. One 
solution that has saved money and improved service on many campuses is 
"outsourdng^^ontracting %vith an outside company to manage and operate 
such services as bookstores^ cafeterias, and data processing. Based on SCT's 
computing servkes experience over the past two decade, the company now 
offers OnSite, the computing management alternative for higher education in the 
1990s. 

OnSite Services encompass the management, staffing, plaiming, and operation of 
an institution's computing servtees. The imtitution's computing operations are 
run like a business, with a focus on meeting objectives, providing quality service, 
maximizing productivity, and controlling costs. The advantages include im- 
proved service, savings of up to 20 percent on data processing cc^ts, greater 
control over computing investments, and accountability-^ at a predictable 
price with guaranteed performaiKre. As a r&ult, the burden on managers and 
administrators is reduced, and more resources are made available to concentrate 
on the core educational mission of the institution. 



System & Computer Technology Corporation, a CAUSE member since 1975, has participated through vendor 
presentations at the CAUSE national conference since 1974, hosted exhibits since 1982, and sponsored other 
activities, including: Fun Runs, receptions, golf tournaments, and a 1986 tnwel grant program. SCT has ako 
sponsor^ the CAUSE/EFFECT Contributor if the Year Award sirce 1982 and the Best of CAUSE/EFFECT 
special publication. 
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Michael ]. Emmi 

Chainnan & Chief ExecuUve Officer 
Systems & Computer Technology Corporation 
4 Country View Road 
Malvem, PA 19355 
(215)647-5930 
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CAUSE/EFFECT Contributors of the Year 



The CAUSE/EFFECT Contributor of the Year Award is 
presented annually to the aulhof<s) of the feature article 
judged by the CAUSF Editorial Committee to be the nxKt 
outstanding among all contributed papere published 



during the calendar year. The recipient(s) receives a cash 
sipend of $500 and a commemorative plaque, and is 
honored at a luncheon at the CAUSE National Confer- 
ence. 



The CAUSE/EFFECTAward was established in 1 981 , and since 1 982 has been sponsored by Systems 
& Computer Technology Corporation. The following indi vid'ials have receh^ed the CAUSE/EFFECT 
A%vard since lis inception: 

1991 Grey Freeman and Jerry York for "Ciient/Server Architecture Promises Radical 
Changes" (Spring 1991) 

1 990 William Kettinger for The Decentralization of Academic Computing: Defining 
Future Roles" (Fall 1990) 

1989 Richard D. Howard, Gerald W. McLaughlin, and fosetta McLaughlin for 

"Bridging the Cap between the Database and User in a Distributed Environment^ 
(Summer 1989) 

1 988 Robert Blackmun, Jeff Hunter, and Anne Parker for "Organizatic.ial 
Strategies for End-User Computing Support" (Fall 1988) 

1 987 Linda Fleit for "Overselling Technology: What If You Gave A Revolution 
And Nobody Came?*' (May 1987) 

1986 Albert L LeDuc for "Why Planning Doesn't Always Fulfill Expectations" 
(September 1 986) 
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